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Seven air tools from the vast range of Atlas Copco tools:—a lightweight metal drill; the smallest of our impact wrenches; a light grinder; a high-striking 
hammer ; a heavy grinder/polisher; and two spray guns—the first specifically designed for automobile paintwork, the second for spraying compounds to coat 
the chassis. In each of these fields we have a series of tools to meet every need. 


Atlas Copco Tools for the Motor Industry 


ATLAS COPCO PNEUMATIC TOOLS 
SAVE TIME, MANPOWER AND COSTS i, 


RANGE OF COMPRESSED 
AIR EQUIPMENT 


Atlas Copco pneumatic tools do most operations on assembly 
lines and in repair shops, and do them faster, safer and with 
less cost. And this is true however small the shop. Atlas Copco manufactures port- 
(1) Compact design means that pneumatic tools are handier, . 

able and stationary compressors, 
can reach awkward jobs more easily. 


, ‘ , , >k-drilli i » load- 
2) Light weight and high speed mean far less operator fatigue, ee ee 


which in its turn means savings in labour costs. ers, pneumatic tools and paint- 


3) Pneumatic tools are safer—there’s no risk of sparking, and spraying equipment. Sold and 

they can be overloaded and stalled with impunity. serviced by companies or agents 

4) Their high capacity means faster work, saving so much that : : , 
- in ninety countries throughout 

many Atlas Copco tools pay for themselves in a few months! 

‘ orld. 

A wide range of compressors — Atlas Copco also supply com- meses 

pressors for every need in the motor industry from 1-3,200 cu. 


ft./min, 


Stlas Copco PUTS COMPRESSED AIR TO WORK FOR THE WORLD 


Contact your local company or agent or write to Atlas Copco AB, Stockholm 1, Sweden, or 
Atlas Copco (Great Britain) Limited, Beresford Avenue, Wembley, Middlesex 
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LAPOINTE 


for better 


broaching 


Broaching round holes 


in cross members. 


Capacity: 24/15 tons, 
stroke: 24/30/36 inches. 
These machines can be 

supplied for push, pull or 
surface broaching. 


The Lapointe Machine Tool Co Ltd 


Otterspool Watford-by-Pass Watford Herts 


British Made 
Telephone Gadebrook 3711 (4 lines) Cables Lapointe Watford 


Also The Lapointe Machine Tool Company Hudson Mass. USA 
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We are proud that over the years we have been closely associated 
with Rolls-Royce and Bentley, supplying them with Pistons, 
Gudgeon Pins and Rings. We also produce the Turbine Blades 
used in the Rolls-Royce Conway and Dart turbine engines. 


The same high standard of craftsmanship and 
precision engineering goes into all our products 


for both the manufacturing and replacement trades. 





VISIT OUR STAND 331 at the Motor Show: Oct. 22—Not 


Rolls-Royce 
HEPWORTH & GRANDAGE LTD Piston 


and Dart 
BRADFORD an 
4 Turbine Blade 
Established for over $0 years :- 
There is no substitute for experience 
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The logical advance in Mua enint 





OLD WAY 


Threaded studs were 
spot welded (or inserted 
if die-cast) to the name- 
plate. To hold this in 
position, washers and 








nuts were laboriously 
assembled with great 
difficulty especially on 
blind applications 





THE SALTER WAY 


Studs are cast in with 
the nameplate, and the 











Fixes are simply pushed 
on, even on blind appli- 
"FIXES ON STUDS cations. The whole is 
firmly retained with an 
even spring tension 








save material-reduce assembly time 





When it’s a question of assembling components machining operations. A large standard range is 
in any engineering field, Salter Retainers are the at your immediate disposal, and we should 
answer. They replace nuts and bolts, screws, welcome the opportunity to assist in developing 
cotter pins, and eliminate expensive threading and special retainers to solve your problems. 


NEATER — MORE POSITIVE — PERMANENT RETAINING 
Send for the Salter Retainer 
catalogue — no designer is . \ LT . e 
complete without it — 
Circlips €> Fasteners Retainers = Fixes 


Geo. Salter & Co. Ltd., West Bromwich - Spring Specialists since 1760 
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Shell 
Rotella 


M Iti d 

Shell Rotella Multigrade Oils—the entirely 
new Oils from the world-famous Shell Rotella 
range—are proving a big success. Reports 
show that operators are switching to Shell 
Rotella Multigrade. And no wonder! Shell 
Rotella Multigrade gives these added ad- 
vantages over other oils: 


FUEL SAVING PROLONGS SPECIAL 
Extensive bench BATTERY LIFE BONUS FOR 


and field tests showed —— 
REDUCES Because Shel! MIXED FLEET 


that Shell Rotella ; - : 
: ENGINE WEAR Rotella Multigrade OPERATORS 
ee makes starting ELIMINATES 
really worthwhile Shell Rotella hell Rotella Multigrade 
easier it reduces SEASONAL 7 7 


saving on fuel. Multigrade flows freely is suitable for both 
load on batteries OIL CHANGES 
the moment the petrol and diese! engines 


' Shell Rotella 
engine starts and gives This means mixed 


Multigrade has an 
immediate engine fleet operators need only 


extended viscosity 
protection. buy one oil for 


range —one oil only — 
all their vehicles. 
summer and winter. 


THERE ARE TWO SHELL ROTELLA MULTIGRADE OILS 


Shell Rotella T Multigrade 10W/30—for engines that need ‘‘Supplement 1"’ lubricating oils. 
Shell Rotella Multigrade 10W/30—for engines that do not need such a high additive level oil. 


Shell Rotella Multigrade Oils 


LEADERSHIP IN LUBRICATION 
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SPECIALIST 
EQUIPMENT 
MANUFACTURERS 
TO THE 
BRITISH 


MOTOR INDUSTRY 


AUTOMOTIVE PRODUCTS 
COMPANY LTD. 
AND THE 
ASSOCIATED COMPANIES 


FACTORIES IN LEAMINGTON SPA 
SPEKE (LIVERPOOL), AUSTRALIA, 
SOUTH AFRICA AND NEW ZEALAND, 








[ :AUTOMOTIVE PRODUCTS’ 














7 > J 
EP tee 
Sei. 
£.. 
$55 
Mt 
, 
* f 




















KX) 
xs x 
a 


es 
. 


PAA 
4 
~ 






































See! we of AL eR Eee se TH SSO BS ES TF DAY 4 LF & Re 





BRAKES 


Specialization 


Lockheed disc brakes are the product of continued develop- 
ment and testing, resulting in units suitable for large scale 
precision production and for wide service to the public. They 
are made in a range of sizes — typical of which is a heavy 
type for discs 10 to 12 in. diameter, and a medium type, 

\ shown here, for discs of 94 to 11 in. diameter. These sizes 
cover every requirement, with ample sized friction pads that 
give normal mileage «/ithout replacement. 


Many excellent features make these brakes outstanding :- 
FREEDOM FROM FADE - AUTOMATIC ADJUSTMENT 
EASE OF INSTALLATION + VERY ROBUST CONSTRUCTION 


LOChKHEED 














TWO-PEDAL 


The Manumatic system, 
with its exclusive feature 
of synchronized assisted 
gear changes, has proved 
itself to be a great boon 
to the motorist. 

To the manufacturer it 
provides an efficient and 
attractive form of two- 
pedal transmission, with 
the added advantages of 
using the existing gear 


box and incorporating 


highly-developed units of 


great reliability. 








MANUMATIC) . 





1 th Se 





Purolator filters are in use on 
commercial vehicles, agricultural 
tractors, passenger cars, industrial 
engines and air compressors. 
Purolator ‘Micronic’ filters for 
lubricating oil, fuel and air are 
proving successful in every sphere. 
Purolator, first in the field with 
plastic-impregnated paper filters 
for fuel and oil, now lead the way 
with positive air filtration. 
‘Micronic’ air filters are available 


ina wide range of sizes for through- 


puts of up to 500 c.f.m. 
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Self-adjusting 


[The Thompson self-adjusting ball-joint 
above eliminates dangerous backlash: 
friction is reduced, and _ construction 


simplified. 


[Thompson ball-joint suspension (at side) 
considerably simplifies the steering and 
suspension layout, facilitates issembly and 
overhaul and results in greater steering 
freedom. The upper joint is non-load- 
carrying and serves the double purpose of 
providing the second ‘king-pin’ bearing 
and the necessary articulation for the 
suspension linkage. 


Both joints are self-adjusting. 





THOMPSON 











Felt washers and felt seals? Felt for anti-vibration 
bases, for buffing rollers, cushionings and filters? 
Those are some of the ways you can use Bury Felts. 
They can be die-cut, chiselled, punched, machined, 
and even ground. Bury Felts are felts made 
specially for industry; many types and textures to 
meet your needs exactly. 


Versatile stuff - 











Send your enquiries to: 
BURY FELT MANUFACTURING COMPANY LIMITED, P.O. BOX 14, HUDCAR MILLS, BURY, LANCASHIRE 
Phone: BURY 2262 (6 lines) 


London Office: 3 SNOW HILL, E.C.1 + Phone: CENtral 4448 
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ruis 1s NEW: 


100% ACCURACY AND FINISH 


& Adaptability 


* Low Capital Outlay 


* Space Saving 


* Integral Cam Feed 


” Super Precision 
Bearings 


The FB4F Fine Boring Unit Head illustrated above 
incorporates an independent feed motion, transmitted 
to its spindle quill through a simple plate cam, which 
can be designed to give a fast approach and varying 
rates of feed. The robust spindle and quill, together 
with super precision spindle bearings, ensure a high 
degree of finish and roundness. 


H h p isi 
I g i e ¢ § i 0 n These self contained units are readily adaptable for 


a wide variety of applications without need for costly 
‘ set ups. 
U | m é nt { Particularly suitable for mounting on simple base 
plates together with the necessary work holding fixture 
. enabling single purpose units to be constructed for the 
DESIGNERS AND MANUFACTURERS OF SPECIAL minimum of time and cost. Wide range of speeds and 
MACHINE TOOLS feeds obtainable by changing feed cam and motor 
pulley. 
BLETCHLEY BUCKS f ‘Descriptive brochure on request.”’ 


Phone: BLETCHLEY 3403/4/5 


ae} 


Manufactured by :— 
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PARK GATE 


QUALITY STEELS FOR 
AUTOMOBILE ENGINEERING 











special freecutting 
casehardening 
quality bars 








People who dream of a really quiet little drill 
ought to try the ones they’re now turning out at Hendon. 


* This dream appears by kind permission of Desoutter Brothers Limited, 
makers of the new silent Mighty Atom and Power Atom pneumatic drills. 


DESOUTTER BROS. LIMITED, THE HYDE, HENDON, LONDON N.W9 ‘* TEL: COLINDALE 646 * GRAMS: DESPNUCO, HYDE, ey 
CRC 3 
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2 minutes and 1 second #& 


This nickel chrome molybdinum steel 


gearbox mainshaft, nearly 16” long was 


produced from a forging in two minutes 


a 
P.5. Lathe. In this time 34 Ibs. of : 
metal were removed. 
This is the usual high speed of 
@ Operation obtainable on a 
| 


and one second on a Churchill-Redman 


% 
a@ Churchill-Redman. P.5. Multi-tool and 
» 


=F rofiling Machine. Ample power 


” _ : 
g and the speed of feed make substantial 
» 

® new machining economies possible. 


For full 
details of 
the P.5. 
write to: 


CHARLES CHURCHILL tii" 


Coventry Road, South Yardley, Birmingham 25. Branches: LONDON -GLASGOW - NEWCASTLE - MANCHESTER 


TAS/CC18 
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IN ALL THE BEST SPACESHIPS 
SATELLITES 


PHALIDASs 


SELF-LOCKING NUTS 


WILL BE USED 


TURRET TYPE 





Potential conquerors of space take no risks in fitting Philidas self-locking 
nuts. Their ingenious opposing torque cross-cuts feature sets up a 
tension that only a spanner can release. Vibration, heat changes and oil 
infiltration leave Philidas nuts completely unmoved — and they can be 
used again and again. Range includes standard and thin industrial and 
turret nuts, turret wheel nuts, single and double anchor nuts. 





THEY YIELD ONLY TO A SPANNER 
Send for our new catalogue 


PHILIDAS DIVISION— WHITEHOUSE INDUSTRIES LTD 


FERRYBRIDGE, KNOTTINGLEY, YORKS. Tel: Knottingley 2323 (5 lines) Telex 55-166 
London office: 44 Hertford Street, W.!. Tel: LEGation 3888. Telex 23549 


INDUSTRIAL TYPE 
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FLUSH 


With controlled 
speed and 
force of stroke 


ve Schrader Air Cylinders 





BOLT 
MOUNTED 
TYPE 


SEND FOR DETAILS 





make light of heavy work 


Schrader Air Cylinders can be used in many ways to eliminate costly 
and bulky mechanical movements and to reduce the fatigue and 
monotony of manual movement. They can be operator controlled or 
automatically synchronized with other machine operations. 

Piston movement can be regulated both for speed, force of stroke, 
and time of each cycle. Wherever you have operations involving 
lifting, lowering, pushing or pulling, consider the Schrader range of 
Air Cylinders. The chances are they can take over the heavy tasks 
and help you expand production. 


NYoirete (st 





AIR CYLINDERS 


To: A. SCHRADER'S SON, Air Contro! Products Dept. AE, 
829 TYBURN ROAD, ERDINGTON, BIRMINGHAM, 24 


Please send details of Schrader Air Cylinders 
NAME 


ADDRESS 
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at it this way... 





. . . the best brake discs 
and calipers are in high duty 


cast iron by 


DARCAST| 


DARTMOUTH AUTO CASTINGS LTD. SMETHWICK 40 STAFFS fq 


SPECIALISTS IN HIGH DUTY IRON CASTINGS 
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LANDIS 4-SPINDLE SEMI-AUTOMATIC 


THREADING MACHINE 


Speed of threading bolts, studs and rods. 










































































































































































































































































Simplicity of setting and operation. 


Ease of maintenance. 


For the high production threading of bolts, studs 
and rods. Two sizes for threads from 
t” to }” x 34” long and 4” to 1” x 34” long. 


The operator simply loads and unloads the grips 

as they automatically open. Production ranges 
from 500 to 2,000 per hour, depending on diameter 
and thread length. Standard or special gripping 
mechanism fitted 


The slow spindle speed feature of this machine 


increases the life of the chasers 


The illustration below shows 

Cutting ?” diameter by 14” long Whit. threads on 
black bolts. Production, 1,650 bolts per hour. Rate 
of production largely depends on the speed of the 
operator loading and unloading the grips 





ALFRED 
H E. R B ER Z LTD.,COVENTRY factored Division, Red Lane Works. q 
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Fleximet for instance—the all-stainless steel 
flexible pipe that carries a very wide range 
of fluids or gases equally well at the extremes 
of high and low temperature. 

DUNLOP are specialists also in reinforced 
high and low pressure flexible pipes embodying 
P.T.F.E.* and rubber-like materials. 

Dunlop technicians are available to advise on 
all problems concerning the installation and 

use of flexible pipes. Details from 

H. S. Perrey, Dunlop Rubber Co. Ltd., 

St. Georges Road, Coventry, Telephone 64171. 


* Polytetrafluoroethylene 


DUNLOP 


MAKE PIPES BETTER 


TO LAST LONGER 
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Tooling arrangement on a Herbert No. 3A Auto lathe for the production 
of thrust plates from 0°45 carbon-steel forgings in a total time of 3°16 


minutes each 


~« 


For high-production repetition work with consistent ‘accuracy. 

Greatest output per foot of floor space at lowest labour cost per piece—one operator and 
one tool setter can keep from four to six machines in continual operation. 

Power, rigidity and speed ranges to take full advantage of Ardoloy and other carbide tooling. 


All operations except chucking and removing the work are entirely automatic. 


Herbert Auto-lathes are made in five sizes: Auto Junior—8}" swing, No. 3A.—124" swing, 
No. 4—16}” swing, No. 5A.—25” swing and No. 5A 33—33 4” swing. 


Available for Early Delivery 
Ask for brochure “Production on Herbert Auto-lathes.” 


ALFRED 


HERBERT 





L7D., COVENTRY 
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HARPER CASTINGS 
play ther part.... 








RAYMOND MAYS ZEPHYR CONVERSION 


Rubery Owen & Co. Ltd. chose Harper Castings for the 
exhaust manifolds of the Raymond Mays Cylinder Head 


Harper quality covers Grey Iron, 
Spheroidal Graphite Iron (Mond 


Nickel Licence) and Meehanite 


Conversion because of their precision (especially the smooth- 
ness and accuracy of the internal passages), their strength and 
dimensional stability when exposed to hot gases, their freedom ; 

castings. Also Metal Pressings, 


from porosity and their ready machineability. 


machining, enamelling and other 
If you require Castings needing any similar combination of finishes and sub-assembly work. 
physical and mechanical properties, Harper Castings can meet 


your needs. 


se La JOHN HARPER & CO. LTD. JOHN HARPER (MEEHANITE) LTD. 
7 e3 ALBION WORKS Phone: WILLENHALL 124 (5 lines) Grams: HARPERS, WILLENHALL WILLENHALL 








mS LONDON OFFICE: SEAFORTH PLACE, 57, BUCKINGHAM GATE, LONDON S.W.1__ Tel.: TATE GALLERY 0286 


MANCHESTER OFFICE: c/o B. J. Brown & Partners Ltd. 248/9 Royal Exchange, Manchester 2 HOT 


| 
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OVER A 
MILLION 
BEARINGS 
IN MORE THAN 
A THOUSAND / 
DIFFERENT earif 
sizes J | ting b 





qs and powder metal parts 


Precision finished machine parts and self-lubricating 
bearings are supplied in a variety of alloys produced by 
modern methods of powder metallurgy. Many bearings are 
available from stock and we will gladly undertake special 
production where quantities warrant the preparation of tooling. 
Cored and Solid bar, and plate stock can be supplied for 
small quantity production. 


Please write for further details and technical data. 


THE MANGANESE BRONZE & BRASS CO LTD Elton Park Works Hadleigh Rd Ipswich. Grams: Oilite Ipswich - Tel: Ipswich 55926 


P.2268 
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CHIEFTAIN 




















| Me CE 
LHAY® 


ZOBZCGAGBGBERG: « 
——w 


As with all other vehicles in their range, 
the new Chieftain and Claymore chassis of 


Albion Motors Ltd. are fitted with Capasco non-fade, 





heavy duty moulded brake linings and clutch facings. 


THE CAPE ASBESTOS COMPANY LTD 
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and CLAYMORE 








PIAA WISP 





COMMERCIAL MOTOR SHOW 


STAND QHA SirsT FLOOR 


APASLA 


NON-FADE MOULDED BRAKE LININGS & CLUTCH FACINGS 





114 & 116 - PARK STREET - LONDON - W-1 Telephone: GROsvenor 6022 
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Smethwick Drop Forgings 


ee FITTED FOR GOOD! 


SMETHWICK DROP FORGINGS LTD. - 
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ARCHDALE 


FOR HIGH PRODUCTION 


The Standard Motor Co. Ltd., Coventry, 
is only one of scores of factories where 
ARCHDALE special drilling and milling 
machines, as well as automatic transfer lines, 
are contributing to reduced costs, improved 


If you are producing components on a large 
scale, involving drilling, milling, tapping, 
boring or spot-facing, or any combination 
of these operations, ARCHDALE can 
certainly show you the way to lower costs. 


Output and quality. 


We shall be pleased to submit complete schemes 
for your consideration. Get in touch with us. 


LTD. LEDSAM STREET, BIRMINGHAM, 16. 
A Member of the Staveley Coal & Iron Co. Ltd. Group 


co., 


JAMES ARCHDALE & 


TELEPHONE: EDGbaston 2276 
SOLE AGENTS: ALFRED HERBERT LTD., COVENTRY, Telephone: 89221 
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AT THE PUMP 


AT THE PUMP that carries this sign your drivers will 
be able to fill-up with the finest quality Derv in 
Britain. And if they always carry a Shell and BP 
Derv Agency Card with them, they can get Derv on 
credit or for cash on Agency terms at over 1,900 


sites in Great Britain. 





[PETROL 











This is the sign 
they should look for 
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DISTRIBUTORS OF MATERIAL IN BULK 
IN GT. BRITAIN 


J. A. NORDBERG LTD 
171 QUEEN VICTORIA ST. 
LONDON, €E.C.4 
Tel: Central 9678 


FOREIGN & COLONIAL ENQUIRIES TO 


H. JACKSON LTD 


OAKENCLOUGH, GARSTANG 
Nr. PRESTON, LANCS. 


Tel: Garstang 3308 














Is load-moving 
your business? 


If it is you'll have a transport problem —and transport problems 
mean braking problems. Of course the theoretical 
aspects of braking don’t really affect you or your 
driver, but to the designer they’re of the 
utmost importance for he knows, 
through long experience, that 
a vehicle can only be as efficient 
as its brakes... and that’s 
where we come in! Clayton 
Dewandre Air Brake 
Systems, fitted to all types of 
trailers, really ensure that 
brakes are applied progressively 
and smoothly with an 
economy of driver- 
effort. For safety's sake, 
make sure your trailers 
are fitted with Clayton 
Dewandre Air Brakes. 


> 


- — 
bn iP ll a ty 


AIR PRESSURE TRAILER BRAKE SYSTEMS 
Fitted by all British Trailer Manufacturers 


CLAYTON DEWANDRE co.110. Par 


TITANIC WORKS LINCOLN 


TEL: 


Ste COotnm 3114363 -9 


AP.33 
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_..and ends with 


FERODO LIMITEO CHAPEL-EN-LE-FRITH 


A Member of the Turner & Newall Organisation 
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SKS. 
AXLES 


FOR 


suse;  _aicir 
TRUCKS ee = 
bumpers MS 























FIRE ENGINES me 
EARTH MOVERS ~ 


onl 
FORK LIFT TRUCKS ae 
MOBILE CRANES _" 


KIRKSTALL FORGE ENGINEERING 
LIMITED LEEDS, 5 


Telephone: Horsforth 2821 




















YOURS PRECISELY... 


W. E. Sykes Ltd.—specialists for more than 30 
years in the design and manufacture of machines 
and tools for gear production—invite a closer 
look at the model VIOA gear shaper. 

External and internal spur gears, helicals, 
sprockets, serrations, racks, ratchets and many 
intricate profiles can be 

produced by this versatile machine. 

The precision model VIOA will generate with 
extreme accuracy gears up to 8 inches in diameter 
and from 12 to 64 D.P. Tooth to tooth and total 
composite errors are guaranteed to be within the 
Admiralty Class | specification 

‘Precision Gearing for Control Systems’. 

Fullest details and descriptive literature are 
freely available, together with the experience 

of the Sykes Technical Advisory Service. 


PRECISION 
GEAR SHAPERS 





W. E. SYKES LTD - STAINES - MIDDLESEX - ENGLAND 


and associated companies 

Sykes Tool Corpn. Ltd., Georgetown, Ontario, Canada. 
Sykes Machine & Gear Corpn., Newark, N.J., U.S.A. 
W. E. Sykes Ltd., Mascot, Sydney, N.S.W., Australia. 
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SUSPENSION UNITS 


for the HEAVY 
VEHICLE 


HEAVY-DUTY 
CONE BUSHES 


Accommodating pivotal movements such as those 
in suspension linkage and spring pivots, these 
bushes are relatively free torsionally, adding but 
little to the spring stiffness. They are very stiff 
axially and radially and support heavy loads. 


SPHERILASTIX 
BEARINGS 


Permitting universal pivotal movements combined 


with large loads, Spherilastik bearings are being 
used with great success on a number of new 
suspension systems. Rubber is bonded to the 
spherical inner member and to the outer member 
which is in three segments. Force-fitting in the 
housing pre-loads the rubber to increase life and 
load capacity. 


ULTRA-DUTY 
SHACKLE PINS 


These are made in two types, one 
illustrated and the other a still beaver 
duty type. They are giving amazingly 
long mileages in spring shackles on 
heavy vehicles. 

Whatever your suspension, transmis- 
sion or vibration problems may be, our 
engineers are always at your disposal. 








METALASTIK LTD., LEICESTER 











AC Fuel Pumps 


AC Instrument Panels 


AC Thermostats 


Wr efelele 
=) allei{ = ais 
starts with 


AC Air Cleaners & 
Silencers 


QUALITY PRODUCTS 


DELCO-REMY 
Ignition Distributors 





Virtually every British vehicle has 
one or more AC-Delco products designed 


into it at drawing board stage. 
DELCO-REMY nD ile , ‘It eladi 
Oil-Filled Coils AC-Delco research engineers will gladly 
help when you are planning a new design 


or modifying an existing one. 


- 4 


Degg wT eT Te re ewe 
—r “— 


4 
(=3) } 
— ene eA j 


AC Instruments © 





DELCO-REMY Switches 


DELCO Electric 
Screen Wipers 
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NOW STANDARDISING 


ON EAB EWR LATHES 


Westminster Airways Servicing Ltd 


GOSPORT, HANTS. 





Since 1951, when they installed their first ‘70’ Junior Lathe, Westminster 
Airways Servicing Ltd., have steadily added to their W & M line. Today, 
they have five ‘70’ Junior Lathes and two ‘85’ Senior Lathes, all employed 
‘“‘with complete satisfaction’’ on intricate high precision Aircraft Prototype 
and Tool Work. 

In work of this kind, which demands such high standards of accuracy and 
reliability, ‘complete satisfaction’’ is always the aim of W & M 


WOODHOUSE & MITCHELL 


WAKEFIELD ROAD - BRIGHOUSE - YORKS 


PHONE: BRIGHOUSE 627 (3 LINES) GRAMS: WOODHOUSE BRIGHOUSE 
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One of the most modern foundries in the world is the new Shotton Bros. foundry at Halesowen. 
It is “modern” not only because of the up-to-the-minute and forward thinking that 


has gone into the plan. From the intake of raw material, through the automatically 
controlled sand treatment and handling plant, the control of furnaces, 

the mechanised moulding shop, core shop, and pattern shop, to the heat treatment, 
inspection, and despatch departments, the layout and detailed equipment alike 
show forward thinking based on unrivalled experience. This new foundry 

has been laid down largely to handle numerically large orders. 

Shotton Bros. original foundry at Oldbury — modernised through the years 

will concentrate on producing the more intricate and small demands. 

Take the best of modern techniques, add 64 years’ experience 


—that’s Shotton Bros., and you can depend on it! 


precise 


quality 


control 





of 


repetition 


castings 


BLACKHEART 
MALLEABLE 
IRON CASTINGS 


SHOTTON BROS. LIMITED 


MANCHESTER STREET FOUNDRY 
OLOBURY 4 BIRMINGHAM . Phone: Broadwel! 1631 
This company participates in the research, technical and productive resources 
MEMBER OF THE BIRFIELD GROUP of the Birfield Group, which includes Hardy Spicer Ltd., Laycock Engineering Ltd., 


: ## Kent Alloys Ltd., Forgings and Presswork Ltd., and many other famous firms 
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In the B.B.A. Research and Development Laboratories form part of the continual programme of research and 


this machine tests Mintex clutch liners. In a routine development on which the Mintex reputation is 
test, two clutches on a common shaft are engaged and securely based. 


disengaged automatically every twelve seconds no less 


than ten thousand times. During this time the clutch you Cow nly oU- 


plate accelerates up to 1,200 r.p.m. 

‘Tests such as these are everyday routine in the B.B.A. 

laboratories and are carried out on both production fee | j PY 7 a xX 
samples and on new and experimental liners. They 


Mintex Brake and Clutch Liners are manufactured by British Belting & Asbestos Limited, Cleckheaton, Yorkshire, and are available 
from MINTEX Service Depots and Distributors throughout the country 
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Drop 


Forgings 


Talk to engineers 

about drop forgings and they think of 
Daniel Doncaster & Sons Ltd. 
Whether it be the aircraft industry, 
the motor industry or 

any other user of drop forgings, 


all agree that “for drop forgings 


of top quality, in large or 
DONCASTERS 8 | small quantities, it is best to go 








1778 to Doncasters.”’ 








DANIEL DONCASTER & SONS LIMITED - SHEFFIELD 


FORGINGS * DROP FORGINGS + TOOL STEELS * HARDENED STEEL ROLLS 
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The continuing improvement in the 
standard of performance of the modern 
road vehicle results in ever-increasing 
demands being made upon the compon- 
ents. The Clayflex Principle is a 
recognition of the need to provide a 
flexible bearing which, by design 
improvement, has the capacity to meet 
the more arduous conditions imposed 
upon it by everyday modern motoring. 
The success of the Clayflex Principle 
lies in the combination of two familiar 
techniques, chemical bonding and press- 
ure bonding. The well-known advantages 
of the pressure bond obtained by con- 
trolled rubber deformation upon 
assembly are reinforced by the addition 
of chemical bonding of rubber to inner 
member. It goes without saying that 
the claim to success could not be made 
unless the technical improvement in- 
volved no additional cost. Clayflex 
Bearings are competitive 


WELLESBOURNE + WARWICKSHIRE - ENGLAND 
Phone. Wellesbourne 316/7/8 | Grams: Clatonrite Wellesbourne 
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A, ta imma 


Interchangeable, on the same 
mounting, with the standard 


Marles manual gear unit. 


MARLES 
type 4 
‘Universal 


power- 


steering 
gear 


This latest type 4 unit embodies the wide experience of 

Marles in power-steering, and consists of a 2-valve box 

ei eee mounted on the top of the standard Marles 861 manual 
gear unit. 

The type 4 Universal unit shown above, the type 3 Universal unit 


and the standard manual unit are all interchangeable on the same 
mountings. 


Further particulars will be sent on request. 


ADAMANT ENGINEERING CO. LTD., 
THE AERODROME, WOODLEY, Near READING. 
Sole proprietors of the Marles Steering Company Ltd. 


Telephone: Sonning 2351 Telegrams: Adamant, Reading 


MARLES 
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for the wit 
MAKKers . 





Your mark on your products must be distinctive and permanent. The modern 
method is to mark all parts with numbers, symbols or letters for easy and 


speedy reference. FUNDITOR marking machines will do this as well as 
The Sand-jet Marking Machine 
(illustrated above) permanently 


marks carbide, stainless steel, constantly for you. Manufacturers in all trades are using the FUNDITOR 


mark your goods with your brand name—a permanent advertisement to sel! 


min, gs ot om Marking Method—which is speedy and efficient for the permanent marking 


thin-walled articles which cannot f ad ' 4 4 
of metal, plastic, ceramic, glass and wood components 
be marked by normal methods P g P 


UNDITOR "Assis 
The Hydraulic Heavy Duty MACHINES 


Marking Machine (top right) is 


suitable for deep marking on 5 — 4 h rful h 4 h h P 
rom nd-operated machines to -Guty m nes—tner a 
tough materials. Also produces 7 , en _ ogee Rigg Angee Mamma ra i>: 


excellent line and diamond FUNDITOR machine to solve your marking problem. Send us a sample part 


knurling on round or flat units. for delicate or deep marking to your specification. 


Send to-day for our latest catalogue showing over 1/00 illustrations. 


FUNDITOR LTD., 3 WOODBRIDGE ST., LONDON, E.C.1 


Telephone: CLErkenwell 6155-7 Telegrams: Funditors, Cent, London 
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NOW FOR 


LIST 
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A SMALLER, LIGHTER MOTOR 


Using up-to-date insulation materials; made by today’s labour saving production methods, gives 
you the benefit in lower cost. 


The new motor will do the same work, frame for frame, horse power for horse power, that 
you have come to expect from former types... . plus a high degree of efficiency proved by 
extensive BROOK research and exhaustive running tests. 


MORE INFORMATION .... FREE 
TECHNICAL ADVICE ON APPLICATION 
WRITE FOR LATEST STOCK LISTS 


BROOK MOTORS LIMITED 


HUDDERSFIELD - - ENGLAND 


58/1 
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Kanigen 
A HARD 


AND 


CORROSION 


RESISTANT 


PLATE 


APPROVED 
UNDER D.T.D. 900/4505 


Alloy steel fork, plated with Kanigen 
all over for corrosion resistance, for use in 
aircraft applications. 
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KANIGEN: is a nickel-phos 
phorus plate deposited by chem- 
ical reduction. It gives complete, 
uniform coverage to parts of 
complicated shape and _ the 
thickness can be controlled to 
fine limits. 


PROPERTIES: 
Composition 92° Nickel 
8°,, Phosphorus 
Melting Point 890°C. 


Electrical 


R tivit 60 microohm cm. 
eSisuivity 


Hardness 500 — 1,000 V.P.N. 
according to heat 
treatment 


Uniformity within 10”, 
Kanigen can be applied to al! steels, 
including stainless steel, and to alu- 
minium, copper, brass and cast iron. 
Kanigen is a registered trade mark of 
Albright & Wilson (Mfg) Ltd 


\ KANIGER | 


acer “T & WILSON 


erable capacity 
utlable for jobbing plating 


FOR FULL INFORMATION WRITE TO: 


ALBRIGHT & WILSON 


(MFG) LTD 
KANIGEN DEPARTMENT 


I KNIGHTSBRIDGE GREEN LONDON SWI 





Switch from this 








step up production... 


For working within close limits, an Anglepoise is simply indispensable. 
However good a worker and his eyes may be, he must see the job. 
This applies in all fine work, drilling, assembling, etc., where instantly 
adjustable close-to-the-job lighting is a sheer necessity. 

Anglepoise throws a clear, concentrated light right on and into the 
work, not in the operator's eyes, follows the job from any position or 
angle, degree by degree, at a finger-touch and ‘stays put’ in any required 
position—and out of the way when not needed. It needs only a low- 
powered bulb for high-class results—a big saving on the lighting bill 
(it can be supplied with a small shade for low voltage systems). Why not 
learn more about this fine lamp by sending for Booklet A 


TERRY Anglepoise LAMP 


Regd. 


Sole Makers: HERBERT TERRY & SONS LTD - REDDITCH - WORCESTERSHIRE 





* SUGGESTION FOR 
MACHINE MANU/ACTURERS ;- 
Why not fit your products with 
Anglepoise? We will submit 

samples on approval. 
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associated 








INDUSTRY. 


Spec ialists in 
precision geat manufacture, 
Gear and spline 


grinders for the trade. 


The Gear Grinding Co. Ltd. 


Makers of the “ORCUTT "’ range of gear and spline grinding machines and gear measuring machines 


CRANMORI BOULEVARD . SHIRLEY , SOLIHULL °* WARWICKSHIRE 


Tel: SHIRLEY 2251-23 


$M/GGC 3277/2 
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STAND 388 International Motor Show 
Anti-vibration units 

tor transmission 

suspension and 

mounting 

employing 

pre-stressed rubber. 


The race track has always been the testing ground f 
the car designer and engineer: what will stand up 
the punishment of the track will stand anything. 

it is interesting to note that the brilliantly success 
Vanwall racing car uses gearbox mountings, radius r 
location bushes and radiator mounting bushes 
Silentbloc and oil-seal gaiters by Andre Rubbe 


especially interesting because Silentbloc and And 





men have been associated with racing cars from t 


Aa REE GRE NET AE: 


very earliest days of motor sport. In 1909 T, B. Ana 


' 


SILENTBLOC THE TWO SILENTBLOC COMPANIES — FO 


SILENTBLOC LIMITED, MANOR ROYAL, 





International Motor Show STAND 388 


Pneumatic 
suspension 
systems 
Rubber and 
rubber-to-metal 


bonded units 


know cars... 


S Co. — the ancestors of the present companies 

made the Marlborough car which successfully 
-ompeted in the Irish Trial. Fourteen years later, 
in 1923, Parry Thomas designed an engine for the 
Andre-built Marlborough-Thomas which he raced 
it Brooklands. Such were the beginnings of a vast 
amount of accumulated experience; and to-day, 
vhen dealing with Silentbloc and Andre, you can 
be sure you are dealing with people who can give you 


he very best advice: in fact, people who know cars 


[ST IN RUBBER-METAL ENGINEERING ANDRE RUBBER 


ANDRE RUBBER CO. LTD., KINGSTON BY-PASS SURBITON. SURRE\ 





STAND 388 international Motor Show 


Anti-vibration units 





tor transmission 
suspension and 
mounting 
employing 
pre-stressed rubber. 


People wh 


The race track has always been the testing ground f 
the car designer and engineer: what will stand up 
the punishment of the track will stand anything. 
it is interesting to note that the brilliantly success 
Vanwall racing car uses gearbox mountings, radius r 
location bushes and radiator mounting bushes 
Silentbloc and oil-seal gaiters by Andre Rubbe 
especially interesting because Silentbloc and An 
men have been associated with racing cars from t 


very earliest days of motor sport. In 1909 T. B. An 





SILENTBLOC THE TWO SILENTBLOC COMPANIES — FOR 


SILENTBLOC LIMITED, MANOR ROYAL, CRAWLEY, SUSSEX, 





know cars... 


& Co. the ancestors of the present companies 
made the Marlborough car which successfully 
‘ompeted in the Irish Trial. Fourteen years later, 
in 1923, Parry Thomas designed an engine for the 
Andre-built Marlborough-Thomas which he raced 
it Brooklands. Such were the beginnings of a vast 
mount of accumulated experience; and to-day, 
vhen dealing with Silentbloc and Andre, you can 
be sure you are dealing with people who can give you 


he very best advice: in fact, people who know cars 


-T IN RUBBER-METAL ENGINEERING 


international Motor Show STAND 388 


Pneumatic 
suspension 
systems 
Rubber and 


rubber-to-metal 


ANDRE RUBBER 


ANDRE RUBBER: CO. LTD., KINGSTON BY 


PAS SURBITON, SURRI 








The problem 





set by 
H. W. WARD & CO. LTD. 


To carburise and harden lathe 





gears, which require a high 


standard of hardness and shock 








resistance with minimum 
distortion and a smooth 


clean finish. 








given by the ‘Cassel’ Heat Treatment Service 


Carburise in ‘Cassel’ ‘Rapideep’; refine and harden from a ‘Cassel’ C.S.700 bath. The 


work is conveniently batch-handled in ‘Cassel’ Salt Bath Furnaces. 


The Heat Treatment Shop— H.W. Ward & Co. Ltd., Worcester 


IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, S.W.1 
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for 
automotive 
applications 











A simple, compact unit 
for: 


converters — : Built to precision limits, a patented sprag 
* torque ve 7O=— FORETOR principle gives the Renold Sprag Clutch a 


member backstop-freewheel higher torque capacity per cubic inch of 
displacement than any other comparable 


* overdrives — direct-drive clutch unit currently available. Add to this ease of 
installation, low maintenance costs and 


over-running in overdrive longer life — plus its basically simple design 
which makes prototype testing economical 


* one- — for safety on —and you have the prime reasons for its 
— lock for wepay popularity with American car and truck 


gradients manufacturers. 


* four-wheel drives — automatic Write for catalogue giving details 
take-up of front drive of our comprehensive range of over 
70 standard sizes. 


Renold Chains Limited are licensed to manufacture 


— and other developments Sprag Clutches by Formsprag Company, U.S.A 


<r" 


Tare) RENOLD CHAINS LIMITED - MANCHESTER 


es REPRESENTATION THROUGHOUT THE WORLD 
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think of 


There is no need to clutter up your mind 
with a lot of details about seals if you just 
remember that there is a SuPerfect Seal for every s FACE TYPE SEALS 
application. The experience gained over 25 years 4 
in overcoming every possible sealing problem is at n ROTARY SEALS 
your command and technical representatives, in , RECIPROCATING SEALS 
all parts of the country, can call on you at the i SPLIT SEALS 
7 
| 
a 


shortest notice. 


‘O’ RINGS, ETC. 


SUPER OIL SEALS & GASKETS LTD., FACTORY CENTRE, BIRMINGHAM, 30 
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MALLEABLE IRON CASTINGS OF ALL TYPES 


WHITEHEART - PEARLITIC - WELDABLE - BLACKHEART 


(Produced to British Standard Specifications) 


WWE WAY 


From our two foundries are available jobbing and repetition Malleable Castings up 
to 70 Ib. in weight, for agricultural machinery, automobiles and tractors, builders’ 
ironmongery, electrical and general engineering, railway and similar applications 
Our new, fully mechanised, foundry incorporates all the latest developments of 
foundry practice 
We specialise in sharp, accurately-sized castings combining strength and ductility. 
A unique feature is ready machinability, which we claim to give an advantage of 
10% in fast cutting, so cutting costs. If required, we can supply work finish machined 
in our own shops 
All castings are subject to Quality Control using chemical-physical and sand 
laboratories, with the result that over the last 5 years our rejects from customers are 
less than 2-7 castings per 1,000 delivered ! 
Special: Blackheart Castings which are still tough and ductile at sub-zero 
temperatures 
We direct attention to our very high grade Pearlitic Malleable Castings, 
of exceptional strength and toughness 


Weldable Malleable Castings are of considerable interest to designers in 
solving production difficulties, as they can be combined with other 


materials into composite fabrications. Full particulars on request 


Castings for the following industries 


1) Agricultural 
CASTINGS LIMITED [MeEgeoes 
& (5) General engineering 

Motor cycle 

Automobile 


SELBORNE STREET, WALSALL - STAFFS - Tel: Walsall 3118-9 and Arboretum 55357 and 55378 


Founded 1835 
and at LICHFIELD ROAD, BROWNHILLS. STAFFS Tel Brownhills 2318 


C3 
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When you’ve dropped a 


whole load of bricks. . . 


... dont worry about the empty return run! 


Pneuride Air Suspension provides a consistently 
soft ride, minimises wear and tear of vehicle, 


and reduces damage to loads and driver fatigue. 


DUNLOP PNEURIDE AIR SUSPENSION... is a new springing system 
which automatically adjusts itself to the widest extremes of loading. 

It is an integrated system of flexible air springs controlled by 

levelling valves which ensure that a uniformly steady ride is maintained 
whether the vehicle is fully laden or empty. 

rhe successful development of Pneuride vehicle springing 

has evolved from full-scale Dunlop research and testing. 

Further information available from Dunlop Rubber Co. Ltd., 
Engineering Components Division, Fort Dunlop, Birmingham 24. 


DUNLOP PNEURIDE 


AIR SUSPENSION 
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VALVES 





Component. AC yf Distinction 


1: i 4 





FARBNBOROUGH 


GNYIONS . LNSX HONOYOENYYd - GL1 OD ONINSANIONS HONOUOENUYA 





Titled as standard ¢ y the 
fottou “ng By? “lish, WMmeovtan 


and Continental engine builders 





lollard Bearings are 


orld’s leading 


Ask for:— 
catalogue ‘MAX’ — Max-Load Roller Bearings 
catalogue ‘RFX’ — Solid and Flexible Roller Bearings 


POLLARD BEARINGS LTD 


LONDON OFFICE: 44 HERTFORD STREET. LONDON, W.1. 
Tel: LEGATION 3888 Telex: 23549 

POLLARD BEARINGS (NORTHAMPTON) LTD., COUNTESS 
ROAD, NORTHAMPTON, Tel: 3766 Telex: 31624 
CANADIAN POLLARD BEARINGS LTD., OAKVILLE, 
ONTARIO. Tel: VI.5-1667 and EM 4-5035. 


FERRYBRIDGE -KNOTTINGLEY - YORKSHIRE - Tel: KNOTTINGLEY 2323 - Telex: 55166 
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as clean as a Gloucester Casting 


y ! | 
' \ 
{ a ie, 


( 


“As clean as a Gloucester Casting’? means that Gloucester 
rahe shee For anak eetiane malleable iron castings are of high definition, 
in Malleable Iron. true to pattern, cleaner and smoother because of better 
sand practice and better fettling. 
Mould and core sands and their bonding additives are under 
constant laboratory supervision, even the very sand 
grains are sized and numbered, and consistency and distribution 
of sand are strictly controlled by a continuous 
mechanical unit. The high refractory characteristics 
prevent sand “burn-on” at re-entrant angles, thus greatly 
increasing the life of cutting tools during the machining process. 
The new elevator-type electric furnace anneals in 48 hours - 
—instead of the usual 7 days. It also allows greater 
control of the component during annealing, resulting 
in uniformity of metal, greater strength, and resistance to impact. 


Bearing bracket in 
Malleable Iron, Weight 3}lbs. 


A typical Gloucester Malleable specification, 





Gloucester Gloucester Lamellar 
Blackheart Malleable Pearlitic Malleable 





Elongation + 18% Elongation ‘* s% 
Yield Point -+ I2 tons Yield Point -» 24 tons 
Tensile Strength 25 tons psi Tensile Strength 35 tons psi 














SLOOEL STEP 


ny 
wor GLOUCESTER 
Ay 


GOOD CASTINGS 


Gloucester Foundry Ltd., Emlyn Works, Gloucester - Telephone: Gloucester 23041 - Telegrams: ‘Pulleys’ Gloucester 


(A subsidiary of the Gloucester Railway Carriage & Wagon Co. Ltd.) 
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Solders and Fluxes from 








FRY’S | new foundry ot Kidderminster 














New plant, modern buildings, enlarged transport 

fleet - it all adds up to even better service to Midland 
users of FRY’S famous solders and fluxes. 

In the new works at Worcester Road, Kidderminster, 
FRY’S look forward to continuing to serve old 
friends and to making new ones too. But, no matter 
where you are there’s a FRY’S branch close 

enough for rapid, helpful service. You'll find 


soldering simply means FRY’S. 


| F RY ‘Ss Metal foundries Limited 


~~ Worcester Road, Kidderminster, Worcs. Tel. Kidderminster 4931/2 
Head Office: Tandem Works, Merton Abbev, London, S.W.19. Tel: MITcham 4023 





MANCHESTER * GLASGOW @& .DOUSLIN 
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Crown Copyright 
Reproduced by courtesy 
of Dept. of Engineer- 
in-Chief of the Fleet, 
Admiralty 


FIRE-RESISTANT HYDRAULIC FLUID 


Satisfies the most exacting demands and 
combines excellent hydraulic efficiency with 
high safety value. 
It is: Non-corrosive 

Non-foaming 

Non-toxic 

Non-fuming 
The high film strength of Houghto-Safe 271 
provides the metal surfaces with greater 
protection for longer periods—EXTRA 
SERVICE LIFE. 
Houghto-Safe 27! has been chosen by the 
Admiralty for the Retraction and Control 
System of B.S.4 Steam Catapults installed in 
Britain’s latest Aircraft Carrier—H.M.S. 
“VICTORIOUS.” 





Houghto-Safe 271 is a product of 


Ba ee RB ES 


BIRMINGHAM 4, ENGLAND 


Ohya SRLS Vee KS 


Works and depots at: Birmingham, 
Manchester, Liverpool, Southall 
(Middx.), Bristol, Glasgow 
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RADYNE 
4-Pillar fast acting press for 
electronic bonding of upholstery 


Model W/4P (Type D, 20 kW, 
Platen 60° x 36”). Other 
models available from 6 kW, 
platen 42°x 26”. 





Radyne 
general- 
purpose ; 
open-span f Output 6kW. 
electronic 
bonding press 


These latest Radyne welders — of patented construction and pneumatically operated — are specially 
designed for fast and reliable welding including thin sheet and difficult padded assemblies. Model 
W 2P has adjustable stroke— 1° to 8° and can accommodate extra long electrodes — more than 


42 Model W 4P is available in a range of types and sizes and is exceptionally compact. It is 


fast operating pen close cycle, 2 seconds and can be fitted with special loading frames 


Please send for full details 


prea cemme Eeee 
= 2-4 Bb ap) oe | ae Tn Lt | a a 
i mame 


-* 
cadio eaters t< 
om ¢ N 
WOKINGHAM BERKSHIRE ENGLAND . TELEPHONE WOKINGHAM 1030 (é LINES) 


Piuse 
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itty Sin as por all lhe CM HAY 10ES 


THE BRITISH PISTON RING CO. LTD. COVENTRY, ENGLAND 











VYen 2d Vedgdd edPemledoe 


DISC & DRUM 
BRAKE SYSTEMS BY 


woe Cay GIRLING 


EARLS COURT 


STAND No 
317/318 meet every requirement 


GIRLING LTO: KINGS ROAD : TYSELEY - BIRMINGHAM 11 
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end 


With chisel and mallet the sculptor’s 
hands create a masterpiece from solid 
stone. The tools of his craft, like many 
others, owe much to correct heat-treat- 
ment. And that’s where Wild-Barfield 
come in. We pioneered the use of 
the centrifugal fan, and forced air 
circulation is still the best available 
means of tempering, secondary harden- 


ing, etc. Correct heat-treatment is only 
a means to an end, but it does require 
properly designed furnaces. We've been 


making them for over forty years. 


FORCED AIR CIRCULATION FURNACES 


ELECTRIC 


BartieLD 


FURNACE 
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USC 


BIRMABRIGHT 


for bulk grain transport 


T_T TESS 
if ; 3 


BULK GRAIN FoR 














Fifteen tons of grain go into this hopper-type body, built for Hovis by 
Locomotors Limited of Andover, yet the body itself weighs only 35 cwt. 
It is entirely constructed in Birmabright sheet, and rests on a floor frame- 
work of Birmabright extruded sections. 

In addition to saving weight without any sacrifice of strength, Birmabright 
saves maintenance expense. Naturally corrosion-resistant and easy to 
keep clean, it is particularly advantageous for the transport of foodstuffs 
of any kind since it cannot harbour bacteria. 

Do you know how Birmabright aluminium-magnesium alloys simplify 
bodywork construction, and how large a range of materials is available 
from stock? Why not ask us for full information? 


BIRMABRIGHT LIMITED + WOODGATE WORKS « BIRMINGHAM 32 
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UNIT TYPE MACHINES 


fully engineered 
for high-output production 





The example opposite is a 3-station machine for drilling 
and reaming operations and incorporates a 7} h.p. 
screw unit. The 36-in. diameter hand indexing table 
is provided with air lift and automatic clamping. 

Asquith Units from $ h.p. upwards can be arranged 
as individual, multi-way, rotary transfer and in-line 
transfer machines for fast, automatic production. 
Some of the unit heads available are shown below. 
lf you require large-quantity production 
of components at present produced on 
several machines, it will be worth investig- 
ating the possibility of machining them on 
an Asquith Unit Type Machine. Write today 
for details of the range of unit equipment 
or ask for a specialist to discuss your 


problem. 


WILLIAM ASQUITH LTD. 


HALIFAX ENGLAND 










$h.p. AIR HYDRAULIC DRILLING UNIT 3/Sh.p. SCREW FEED UNIT HORIZONTAL STATIC MILLING UNIT 






Sales & Service for... DR UM ad ON D-ASOU ITH ..« the British Isles 


DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW ST., BIRMINGHAM 
“Phone ; Midland 3431 (7 lines) “Grams : Maxishape, B'hom. Also at LONDON : Phone : Trafalgar 7224 (5 lines) and GLASGOW : ‘Phone : Central 0922 
A302 
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When you’re dreaming up plans to increase production it’s time to wake up to AZOFLEX. It’s the 
only process to apply a controlled quantity of developer, thus ensuring optimum quality at all 
running speeds—and it’s the only daylight reflex copying process. There are no dangerous 







chemicals and because no ducting is necessary to take away offensive fumes, machines are freely 
movable from place to place. Exposing, developing 
and print delivery are completely synchronised and 








output is virtually as fast as the operator. In plain 
language the AZOFLEX MODEL 221 can produce more 
than one hundred 20” x 30” prints an hour at a lower 








cost per print than you ever dreamed. 







AZOFLEX MODEL 221 

Synchronised printing and developing machine. Capacity: 
cut sheets and rolls up to 42 in. wide. Printing speed: 
from 6in. to 154 ft. per minute. Dimensions: Height 
50 in., width 7lin., depth 52in. with delivery tray 
extended. Weight: approximately 850 Ib. 













Enquiries to: 

Ilford Limited, Industrial Sales Dept., 
AZI13C Ilford, Essex. 

Telephone: ILFord 3000 


ILFORD 
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GACO M.I. OIL SEALS 
GACO ‘O’ RINGS 
GACO HYDRAULIC PACKINGS 


Fluon & Silicone ce Rings * Gacots Textile Roller Coverings + Split Seals * Water Pump Seals 


als. Matsircrmeins = 8 walle i 


JEORGE ANGUS & C° [7 on seat pivision- COAST ROAD: WALLSEND-ON-TYNE 


Telephone: Wallsend 64551 (10 lines) Telex. Angus Neyne 53-254. Telegrams: Gaco, Wallsend. ~ 





assem bly 
lubricants 
that “stay put” 


On motor-car engines—and other mechanical equipment—oil films 
tend to run from bearing surfaces during the period of immobility 
between assembly and running-in. A ‘dag’ dispersion of 
colloidal graphite applied initially provides all 
bearing surfaces with a protective graphite film 
which will “stay put” during the 


critical starting-up and running-in stages. 


. 
\7 
. 


2 3 
. 4 Illustration shows ‘dag’ col- 
loidal graphite being applied 
: during engine-assembly at 
, the works of the Standard 
: Motor Co. Ltd., Coventry. 


@ & 
& 


“MP 


ACHESON COLLOIDS LTD 


(subsidiary of Acheson Industries (Europe) Ltd.) 
PRINCE ROCK +- PLYMOUTH + DEVON Tel: Plymouth 66351 * Grams: “Oildag” Plymouth 
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Smooth out the 
production flow... 


| DORMER 


S/LVER RING 


Reed. 





TWIST DRILLS 


. $3 E ‘ -. » eer unt Ps St orn ——— = 2 = . Spr 
SAN Ege Mee eh ee Ys oe 


Son es Vee a ee ie ee ee Behe 


ry oY te ea 


i ... take the tough jobs 
in their stride 


THE SHEFFIELD TWIST DRILL AND STEEL COMPANY LIMITED 
SHEFFIELD ENGLAND 
DORMER TOOLS ARE OBTAINABLE FROM YOUR USUAL ENGINEERS’ MERCHANTS 
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A highly efficient production 
line must have an equally efficient 
craneage. In the Motor Industry, 
the inherent accuracy and versa- 
tility of Coles has long been recog- 
nised. Now a new range of Cranes, 
developed to surpass their present 
high standard, is available. 

Send today for the new litera- 
ture that will save you time and 


money. 





wt bee 


DIESEL-ELECTRIC CRANES 
CAPACITIES 5 TO 50 TONS 


see 





Designed, manufactured and marketed by:— 
STEELS ENGINEERING PRODUCTS LIMITED, Sunderland, England. Jel: 56281 (10 lines) Grams: Steel, Sunderland. 


SALES AND SERVICE: Birmingham: 39 Thorp St., 5. Glasgow: 235 Bath St., C.2 
London: 143 Sioane St., S.W.1. Manchester: 153 Oxford Rd., 13. Newcastle: Worswick Chambers, Worswick St., 1. 


COLES THE NAME THAT CARRIES WEIGHT 
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EBERSPACHER 
TURBOCHARGER 


2A 


IS 
It 





RUAN 


SUNN 


° power economically 
more with complete reliability 


and long life 


=| 


SIMMS MOTOR UNITS LIMITED, FINCHLEY, LONDON 
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*‘Newallastic’’ bolts and studs have qualities which are absolutely unique. 


They have been tested by every known device, and have been proved to 


be stronger and more resistant to fatigue than bolts or studs made by 


the usual method. 


LGpfigupls 


POSSItILPARK GLAGGEOW- N 
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W IVURBOCHARGERS 






& FLEXIBLE COUPLINGS 


CRANKSHAFT 


xz“ 
“ 


TURNBRIDGE - HUDDERSFIELD 


“OA0AvAU 


ENGINEERING LTD 


yew -t8.* 








FENNER 
PREMIUM TAPER-LOCK 


V-BELTS V-BELT 
DRIVES 


pa \ HAINSWORTH 
TORQUE-ARM _ VARIABLE 
SPEED REDUCERS P SPEED DRIVES 


My 


| FENNER PREMIUM V-BELTS save drive cost because 


fewer are needed and they last much longer. They also 
have built-in features which withstand heat, resist oil 
/ and prevent sparking. 


FIT THESE 
TAPER-LOCK V-BELT DRIVES have quick-fixing Taper- 


FENNER / Lock bushes which slash installation costs because they go 
straight from shelf to shaft. Their vice-like grip is also 
available now in chain sprockets, couplings and conveyor 


PRODUCTS FOR Jaan 


TORQUE-ARM SPEED REDUCERS are SHAFT MOUNTED, 
RELIABLE / need no flexible couplings, baseplates or lining-up. Available 
up to 40 h.p. in any output speed from 9 to 375 r.p.m. 


ULLAL LA HAINSWORTH VARIABLE SPEED DRIVES give the right speed 
/ at low cost, simply by turning a handwheel. The right speed 


for each job ensures increased production, better quality and 
/ greater accuracy. 


Send for Catalogue 100/17 detailing these products. 


YY YH A) 
Wyn ff 


LARGEST MAKERS ° ° 
OF V-BELT DRIVES 


IN THE 


COMMONWEALTH AND COMPANY LTD +> HULL 
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MIDCYL RESEARCH 


helps smooth out problems from the start 





The Auto Engineer finds it better to 

start right by calling in Midcy!l Research 
on such of his problems as are associated 
with Cylinder Blocks, Cylinder Heads, 
Camshafts and Brake Drums. 


THE MIDLAND MOTOR CYLINDER CO. LTD., SMETHWICK, STAFFS 


hw.e2 











We may well have the answers 


HEATING & VENTILATING 

We make heating systems to meet the requirements of all kinds 
of vehicles. You have a new job on the board ? Consult us now. We can 
do a more unobtrusive, efficient and economical job at this stage than 
if you complete the vehicle first and then add the heater. 


STAINLESS STEEL 
\ Perhaps you would be interested in stainless steel—if only it didn’t 
. # cost so much ! We can do things with stainless steel that you will frankly 
Re % not believe until you see. We can produce hub caps, bumpers, headlight 
' ; ims, window fi i h i i ithin 
K —— rims, window frames at prices that put stainless steel very definitely withi 


your bracket. 
LIGHT ALLOY 
Our tremendous ‘know how’ in fabricating radiators and other 
parts in light alloy materials will appeal to the weight conscious. We shall 
be happy to discuss possibilities with you. 


HEAT EXCHANGE & INSULATION 

Maybe you have something very much 
for the future in mind ? Something, say, with a power unit that is going to 
raise problems of heat exchange and insulation ? Our experience covers 
power units for all kinds of vehicles—gas turbines in particular. 


Whatever your project, and especially if it calls for creative sl EW) ey Gallay LTD 


designing, we have the knowledge and the resources to help 
you. But please contact us at the planning stage. It is then 


that our contribution can be most valuable. Specialists in heat exchange and heat insulation for over 
40 years. Manufacturers of automobile heating equipment. 


VULCAN WORKS - EDGWARE ROAD - LONDON . N.W.2 + TEL: GLAdstone 2201 
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eceecee eo Whether 
you’re Drilling, Reaming... 


or Surface Grinding ...... 


ER pe NOWW 
Dwr 


THE SHEFFIELD TWIST DRILL AND STEEL COMPANY LTD., SHEFFIELD, ENGLAND 


DORMER PRECISION MACHINE VICES ARE OBTAINABLE FROM YOUR USUAL ENGINEERS’ MERCHANTS 
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Sterling achievements 








span the history of an era 





. and help to make that era memorable. 
The continuing success of Sterling Metals is due to their ability 

to.supply castings of the highest quality 

in the desired quantities at the right time. 
Today as in the past, Sterling Metals offer the 
greatest technical experience augmented by quality control 
of production which is second to none. 
Sterling Metals are the acknowledged experts in casting aluminium 
and magnesium alloys by sand, die and precision mould processes, 


and in making engine blocks and cylinder heads in high duty iron. 
Sterling Metals are at your service 


Cast iron cylinder head 
for Austin A35 car. 


By courtesy of Austin Motor Co Ltd. 





STERLING METALS LTD 
i NUNEATON - Nuneaton 4221 


at 


pt® 
PNP ngs _ 
al ee . 
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Thinking 


about an 


oscillograph? calla 


design of high quality instruments, our 
Technical Director would be glad 
to hear from you. 





FOR USE IN ELECTRONICS? From the wide range of single and double-beam 
instruments, a model is available to suit the requirements of all sections 

of this expanding industry. 

IN INDUSTRY ? Diverse industries are finding solutions to their design and production 


difficulties with the aid of the Cathode Ray Oscillograph. Our Technical Advisory 
Service will be pleased to help you with your specific problem. 


IN SPECIALISED FIELDS? Unusual types of oscillograph have been designed for 
specialised applications in the Hydraulic, Marine and Ultrasonic fields. 
We shall be pleased to consider specific development projects. 








For technical 
information, 
write to: 


COSSOR wornvnenes vimerep 


The Instrument Company of the Cossor Group 











COSSOR HOUSE, P.O. BOX 64, HIGHBURY GROVE, N.5, ENGLAND 
Telephone: CANonbury 1234 (33 lines) Telegrams: COSSOR, NORPHONE, LONDON Codes: BENTLEY’S SECOND 
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FROM BRITISH OXYGEN — FOR BRITISH INDUSTRY 











Welding | Heating Fiame Cleaning 


Vv 


Sensational Saffire 4 blowpipes in1 


Recently introduced, the Saffire Combined Outfit has 
achieved outstanding success and widespread use in 
industry. 
The Saffire, virtually 4 blowpipes in 1, is extremely 
efficient and economical in use. Here is a precision 
tool that has helped boost production for many thou- 
sands of users. 
Buy the whole Saffire Outfit or just the common shank 
with the heads you need. Just consider how the Saffire 
Combined Outfit can increase your own production 
range and efficiency! 

Common Shank 

to which any of 

these blowpipes 

can be fitted 


ee ee So a ee Ge et ee eee cee 


(©) BRITISH OXYGEN 


British Oxygen Gases Ltd., industrial Division, 


Spencer House, 27 St. James's Piace, London, S.W.1. 
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Designed for the 


eb (Giet 


ng ODERN SPEED Diesel 


The C.A.V. ‘N’ type fuel injection pump 

was specifically designed for duty with 

the higher speed, higher pressure, 
larger output engines of today. 


It was developed in the light of 


accumulated experience of fuel : 


injection equipment, with 
unrivalled technical and en- 


gineering resources avail- 


The Vi 


FUEL INJECT 


C.A.V. LIMITED - At 
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able for the investigation and solution of 
the many problems involved. 

Improved features include shorter, 
stiffer camshaft, through bolt, flat 
increased bearing 


final filter, 


base fixing, 
areas, built-in 


improved delivery valve 
joints, positive phasing ad- 


justments, etc. 


AND ELECTRICAL EQUIPMENT 


LUNDON W.2 











RGM help to put Britain’s cars ahead 


I’ve been working on car-engine design for 25 years, and Ransome & 
Marles bearings have always been specified. I suppose you've con- 
tributed to the motor industry for much longer than that ? 


The motor industry was, in fact, one of the earliest users of RAM 
products. For just half a century, bearings have been produced 
at Newark for nearly every British make of car, as well as for 
commercial vehicles, motor-cycles, auto-cycles, trailers and so on. 


And for car accessories ? 


Certainly. Even brakes and lighting equipment are manufactured 
on machines which rely on our bearings. And now we are rapidly 
extending our contribution to the motor industry. It has been 
estimated that the turbo-driven car will be an economic possi- 
bility within two years: with our long experience in designing 
and manufacturing bearings for gas turbines, we expect to play 
a prominent part in turning this possibility into a reality. Our 


research people are fully conversant with all aspects of producing 
bearings for turbines, and are working continually in this field. 
Research is also going on into the uses of new materials such as 
plastics and sintered metals. Our aim is to match the automobile 
designer’s objectives with the most advanced standards of design 
and production in our bearings. 


What about the work Ransome & Marles are doing on bearings for 
the engines in today’s cars ? 


That’s still going on, naturally. With the advent of very high 
compression engines we have been tackling many new problems 
—and solving them, too. And the introduction of automatic trans- 
mission systems in this country has involved us, in production 
as well as in research. In fact, you can say that R§m have a hand 
in every technical development of Britain’s motor industry, and 
will continue to have in the future. 


oo 


Ransome & Marles Bearing Co. Ltd., Newark-on-Trent, England (| RG) 


Telephone: Newark 456; and Telex 37-306 


Feagine® 
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The ordinary (called in derision the *‘ penny-farthing ’) 


superseded the velocipede, and in turn was superseded 
about 1885 by the ‘safety’ bicycle. Cycling became a 
fashionable craze, its phenomenal success being largely due to the 
easy riding of the new cup-and-cone ball bearings just invented. 
If, in fact, the ball bearing made the safety bicycle popular, 
it is equally true to say that the bicycle inaugurated the 
ball-bearing industry, for it called for the first time for ball 
bearings to be made in large quantities by production methods. 
Today the products of the world-wide SA0S/F° organisation 
with its twenty modern manufacturing plants in different parts 
of the world are making possible the increasing popularity 


and absolute dependability of millions of modern bicycles. 


THE SKEFKO BALL BEARING COMPANY LIMITED - LUTON - BEDS KK 


THE ONLY BRITISH MANUFACTURER OF ALL FOUR BASIC BEARING TYPES: BALL, CYLINDRICAL ROLLER, TAPER ROLLER AND SPHERICAL ROLLER G 
134 
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Editor T. K. Garrett, A.M.I.Mech.E. A.F.R.Ae.S. 


Editorial Staff F. C. Sheffield (Associate Editor) 


DESIGN MATERIALS AUTOMOBILE PRODUCTION METHODS WORKS EQUIPMENT 


ENGINEER 


Diesel Engine Pistons 


In recent years, considerable research and development 
has been devoted to the improvement of design and 
production techniques for pistons of compression ignition 
engines. As a result, it is now possible to operate engines 
at ratings which, ten years ago, would have been regarded 
as impossible without resort to oil-cooling of the pistons. 
Many engineers closely concerned with the design and 
development of pistons for this type of engine consider 
that, so far as the mechanical aspect of design is concerned, 
the ultimate limit of progress has now almost been 
reached. Provided that accurate data on the engine 
performance and operating conditions are available, it is 
possible to manufacture, directly from the initial drawings, 
a piston that will function satisfactorily without further 
alteration. In fact, piston design has almost developed 
into an exact science. 

However, in view of the continued trend in engine 
design towards raising power: weight ratios, by reducing 
the centre-to-centre lengths of the connecting rods, and 
consequently employing pistons with smaller length: 
diameter ratios, it is obvious that still further improve- 
ments are needed in piston design. In what direction, 
then, can further progress be made? It would appear that 
the solution to the problem of how to obtain even better 
performance from pistons in the future lies in the metal- 
lurgical field. 

For years, it was almost universal practice to use Y-alloy 
for pistons intended for application to highly rated diesel 
engines. Unfortunately, this material has a high coefficient 
of expansion. For example, the figure generally quoted 
for Y-alloy is in the order of 0-000025 per deg C, whereas 
some of the latest materials, such as 22-24 per cent silicon, 
hyper-eutectic alloy have a coefficient of expansion of about 
0-000016 per deg C. Pistons made of the latter material 
can, of course, be designed with cold clearances compar- 
able with those of similar components made of cast iron, 
the coefficient of expansion of which is approximately 
0-000011 per deg C. The development of these new 
alloys is of considerable significance because, with the 
relatively short pistons that are now coming into use, there 
is a danger of piston rocking, particularly during idling, at 
low temperature conditions of operation. This trouble, 
which has been most noticeable with the shorter pistons 
made of Y-alloy, has an adverse effect, of course, so far as 
ring groove wear is concerned. Employment of the new 
material, with a high silicon content, generally obviates 
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this difficulty, even where the length: diameter ratio of the 
piston is less than 1:1. 

Although for many years the use of these silicon alloys 
has been opposed, because of their relatively low tensile 
strength, this argument is losing force as a result of recent 
developments. By the employment of modern methods 
of casting and heat treatment, it is possible appreciably to 
improve the properties of these materials, especially at 
the normal temperatures of operation in the engine. 
Metallurgists have also studied carefully the effects of slight 
variations in the chemical composition of these alloys. As 
a result of this work, hyper-eutectic alloys have been 
produced with tensile strengths, at temperatures above 
300 deg C, that are higher than those of the majority of 
the currently widely accepted grades of piston alloys. 
Further progress is now being made by anodically treating 
the ring grooves to obtain locally a surface hardness in the 
region of 800-900 Brinell. This is expected to increase the 
life of the piston by 10-15 per cent, and will bring the life 
expectancy of this component between overhauls into line 
with that of other parts of the engine. 

Some years ago, especially before the 1939-45 War, the 
anodic treatment of pistons was viewed with disfavour. 
This was because, despite the fact that considerable 
research and development work had been carried out with 
a view to obtaining better results with pistons treated in 
this manner, it was found to be difficult to obviate the 
tendency of the coating to flake during service. Failures 
of this type were generally attributable to the high rates 
of expansion of the alloys then used, but it has now been 
established that, with the alloys of high silicon content, the 
anodic film does not easily flake. In fact, it would appear 
that, within practical limits, the higher the silicon content, 
the better is the adhesion of the film. With alloys con- 
taining 24-25 per cent silicon, this surface treatment gives 
a finish that is velvet-like in appearance, but nevertheless 
is extremely hard. It also has good oil-retaining properties. 

From the point of view of the foundryman, it is 
unfortunate that as the silicon content is increased, so are 
the casting problems. One of the greatest difficulties is to 
keep the silicon in uniform suspension. To do this, it may 
be necessary to accelerate cooling, since segregation occurs 
even during the solidification stage. Similar problems 
have been solved by careful investigation and development, 
and there can be little doubt that the difficulties associated 
with the production of these alloys will be overcome. 
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The Austin Gipsy 


Part II: 


Pirrsen a petrol or a diesel engine can be fitted, to suit 
the customers’ requirements. Apart from the fuel economy 
feature of the diesel unit, each of these two engines is 
comparable so far as performance is concerned. The petrol 
engine is slightly more powerful, and yields a correspondingly 
better road performance. Originally it was developed before 
the Second World War, but was only put into production, 
for the Austin Sixteen car, immediately after the War. 
Since that time, it has: gone from strength to strength, 
proving outstandingly versatile and adaptable. With remark- 
ably little modification it has broken speed and endurance 
records, and has been used to power industrial equipment 
of all kinds. 

With a compression ratio of 6-8: 1 the petrol engine is 
rated at 62 b.h.p. at 4,100 r.p.m. Although the peak torque 
is quoted as 110 lb-ft at a speed of 1,500 r.p.m., this figure 
falls barely perceptibly as the speed rises to 2,200 r.p.m. 
As is to be expected, on the diesel engine, the flat part 
of the torque curve extends even further over the speed 
range, but it rises only a matter of 3 lb-ft from 1,500 r.p.m. 
to the peak figure of 89 Ib-ft at 2,800, falling thereafter to 
83 lb-ft at the maximum speed of 3,500 r.p.m., at which the 
power peak of 55 b.h.p. is reached. The relatively high-speed 
operation of the diesel unit is made possible by the Ricardo 


Engine, Clutch, Gearbox, Transfer Box and Final Drive Units 


Comet III type of combustion chamber. Since its introduc- 
tion in 1954, this diesel engine has gained an excellent 
reputation, being used as the standard power unit for many 
of the London taxis. 

Both petrol and diesel engines have identical mountings, 
which are four circular bonded rubber biscuit type units, 
positioned wide apart approximately at the level of the axis 
of the crankshaft. Owing to the engine’s being offset 24 in 
to the left, in the chassis frame, the left-hand front mounting 
is slightly higher than the other to clear the frame side- 
member. The forward mountings are attached to the front 
engine plate, and the rear ones each side of the transfer box. 

A conventional cooling system has been adopted. It is 
pressurized to the normal level of about 7 lb/in*. Early 
models, fitted originally with a fan cowl, were found to 
overheat at high ambient temperatures. Removal of the 
cowling and the fitting of a slightly larger four-bladed fan 
cured this trouble. Nylon tubing, with standard olive type 
connections, is used for the fuel pipe line. 


Transmission 

Some interesting features emerge from a study of the layout 
of the transmission line from the engine to the wheels. 
There is virtually no relative movement between the gearbox 


The Austin Gipsy chassis has independent suspension on all four wheels, so there is virtually no relative movement between the gearbox and final drives 
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Power curves for the 
four-cylinder, 34 in 
bore 4 in stroke, 
2,175 cm* diesel en- 
gine. Good perform- 
ance at high speeds is 
obtained with the 
Ricardo Comet Iii 
combustion chamber 


and the final drives, but the shafts are considerably offset. 
Hardy Spicer 1310 series propeller shaft assemblies with 
needle roller bearing universal joints are used, and care is 
taken in the layout to ensure that the axes of the driving and 
driven shafts are set parallel so that a constant velocity 
transmission characteristic is obtained, irrespective of joint 
angularity. 

Since the suspension system maintains the wheels con- 
stantly in one plane, the same type of Hardy Spicer assemblies 
can be used for the front and rear half-shafts, although it is 
admitted that on the locks some irregularity can be detected 
in the drive, owing to angular displacement of the front 
wheel stub shafts. This however, is not serious enough to 
warrant the use of constant velocity joints, which would 
involve total enclosure and other costly complications. 

To clear the engine sump, the front final drive unit is 
offset 2} in to the right-hand side and, as previously men- 
tioned, it is also offset { in forward of the axle centre-line, 
to obtain a larger lock angle. The rear final drive unit is 
installed mid-way between the wheels. 

Unlike the Champ, the Gipsy has its transfer gearbox 
immediately behind the main gearbox. In the high transfer 
gear range the front wheel drive is automatically disengaged, 
and the drive to the rear axle is direct, the output shaft in 
the transfer box being co-axial with the gearbox mainshaft. 
Thus, although the gears are in constant mesh, they are 
relieved of any driving loads in high range. Engagement 
of low range simultaneously engages the front wheel drive. 
The ability of the driver to change from high to low or vice 
versa while the vehicle is operating under power is attributed 
to this direct drive high range feature. The change is 
possible, however, only if the vehicle is running straight at 
the time. No attempt is made in the design to compensate 
for wind-up of the front propeller shaft due to the greater 
aggregate distance travelled by the front wheels on the 
locks. It is felt—and this has been borne out in practice— 
that, as the front wheel drive is normally engaged only for 
negotiating soft ground, the wind-up is dissipated before it 
can build up to an undesirably high value. 

Since the rear propeller shaft, which is very short, is 
connected to the transfer box at mainshaft level, the power 
unit is slightly inclined, to bring the transmission line 
towards that of the hypoid bevel pinion. A compromise 
is necessary, however, to avoid excessive displacement of the 
front propeller shaft. There is virtue in this compromise 
in that the universal joints are kept constantly in action, thus 
avoiding the danger, always present with inactive joints, of 
indentation of the journals and races by the needle rollers. 


Clutch 

Alternative sizes of the standard Borg and Beck single-dry- 
plate clutch are fitted—9 in diameter for the petrol engine and 
10 in diameter for the diesel unit. Both sizes have a spring- 
centre plate, and they incorporate a sealed ball thrust release 
bearing. The release fork is secured by a cotter to a cross- 
shaft, on the projecting left-hand end of which is the operating 
lever, also cottered. The slave cylinder of the hydraulic 
remote control is mounted on the bellhousing and is directly 
connected to the lever by a push-rod with no adjustment. 
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Power curves for the 
four-cylinder, 34 in 
bore 44 in stroke, 
2,199 cm* petrol en- 
gine, fitted with the 
Zenith 34 WIA car- 
burettor, and an AC, 
tractor type, oil-bath 
air cleaner unit 
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Between the engine and the gearbox is a cast iron flywheel 
housing; the more normal Austin practice is to employ a 
deep bellhousing on the gearbox mounted directly on a rear 
engine plate. The reason for this departure is that a housing, 
being relatively cheap to produce in different forms for 
different applications, offers a more flexible expedient for 
production, although physically it is, of course, more rigid 
than the plate. Provision is made for ventilating and cooling 


ENGINE DATA 





Petrol Diesel 





34 in 3} in 
4j in 4 in 
2,199 cm* 2,178 cm? 

62 at 4,100 r.p.m. 55 at 3,500 r.p.m 
125 Ib /in® at 101 Ib/in* at 
1,500 r.p.m. 2,800 r.p.m. 
110 lb-ft at 89 lb-ft at 
1,500 r.p.m. 2,800 r.p.m. 

Compression ratio 68:1 20:1 

Minimum specific 

fuel consumption 

Maximum drawbar 

pull 


Bore 

Stroke 

Swept volume 
B.h.p. 
B.m.e.p. 


Torque 
0-58 pt/b.h.p.-hr 0-46 pt/b.k.p.-hr 


3,000 Ib 3,000 Ib 











the clutch by two apertures in the flywheel housing, each 
having a cowled cover. The cowl of the upper opening is 
arranged to face forward and that of the lower opening 
rearward to induce a stream of air past the clutch. 


Gearbox 

Although entirely orthodox, the gearbox is a new design 
intended for application to the lighter range of commercial 
vehicles, the Gipsy being its first application. Four forward 
speeds and one reverse are provided, and there is synchromesh 
on top, third and second speeds. There are many features 
of the design that represent scaled-up car practice, and there 
is evidence of both Austin and Morris influence in the 
detail. The box is obviously intended for heavy duty, having 
shaft centres of 3} in and a tooth width of } in. 

Die-cast in LM4-M aluminium alloy, the gearbox casing 
is integral with the shallow bellhousing. The layshaft is 
almost vertically below the mainshaft, and the selector rods 
are at the top. The cover carries only the lever turret. On 
the left-hand side is a standard S.A.E. regular duty power 
take-off mounting face, the drive being taken from the largest 
layshaft gear. 

Stamped in En 36T, the primary shaft is supported in an 
Oilite spigot bush and in a ball bearing in the front wall 
of the gearbox. The outer race of the bearing is grooved 
and located by a spring ring retained by the front cover. 
This cover, which is retained by seven studs, is spigoted 
on the projecting register of the bearing, and is combined 
with the sleeve that carries the ball clutch release bearing. 
It also houses a lipped oil seal round the primary shaft, 
and locates the layshaft spindle. Standard S.A.E. 10 splines, 
1} in diameter, are machined on the primary shaft, to receive 
the clutch plate, and the ball bearing is retained by a thin 
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nut, locked by a tabwasher. The male synchromesh cone 
and the dog teeth are integral with the helical primary 
pinion which, being of much smaller diameter, is generated 
on a Fellows gear shaper and subsequently shaved. A 30 deg 
left-hand helix angle has been adopted. 

An En 36T stamping is also used for the mainshaft, which 
is supported at the rear by a ball bearing, and at the front 
by a spigot bearing consisting of 19 loose needle rollers. 
The shaft is ground to three diameters. It has three sets 
of straight-sided splines, and an integral flange between 
third and second speed gears. These two gears are in 
constant mesh, and are free-running on the shaft, each 
being carried on needle rollers. Identical rollers are used 
for both, there being 32 for the third speed gear and 33 for 
the slightly larger diameter of the second speed gear. The 
rollers run directly on the shaft and in the gears, and are 
lubricated through radial drillings in the gears. The third 
speed gear is located on the shaft by a splined collar, which 
is rotated, in a groove, out of register with the splines on the 
front end of the shaft, and retained in this position by a small 
spring-loaded plunger in the shaft. An integral synchromesh 
cone and large diameter dog teeth again necessitate the cutting 
of the gear on a Fellows shaper; the helix angle in this case 
is 33 deg 21 min 26 sec. 

A helix angle of 30 deg is used on the second speed gear 
which, being of larger diameter than the integral dog teeth 
and cone, can be hobbed. There is evidence of long-standing 
Morris practice in the method of locating this gear. The 
splines for the sliding hub for first and second gear have a 
root diameter equal to the diameter of the second gear roller 
track, and the gear just passes over the splines. After the 
gear is placed in position, the needle rollers are inserted, 
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Steering adjustment is effected at the screwed-on ends of the connecting 
link interposed between the inverted drop arm and the relay lever 


and the assembly is retained by a split thrust washer; this 
in turn is held in place in a recess in a splined collar, a tab 
on each half registering with a radial slot in the collar to 
prevent rotation. Like that of the third speed gear, the splined 
collar is turned out of register with the splines, but in this 
case a key is used to prevent axial movement of the thrust 
washer. A _ spring-loaded plunger locates the key, the 
projecting part of which is covered by the sliding hub. 
Splined on the outside of the hub, which is free to slide 
a short distance on the shaft, the first speed gear is, of course, 
a straight spur gear. It is located in the neutral position 
only by three spring-loaded detent balls. On the hub, 
about one-third of the way along it, is a circumferential 
groove extending to the depth of the splines. To the rear 
of this groove, the splines are relieved slightly on the drive 
side. When first gear is engaged the gear moves clear of the 
unrelieved splines and, under pressure of the drive, tends 
to butt on their ends. This restrains any tendency for the 








Longitudinal section of the clutch, gearbox and transfer box assembly 


A noteworthy feature of this gearbox is the ease with which the gears 
and shafts can be assembled into and dismantled from the housing 
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View showing the in- 
stallation of the full- 
torque power take-off, 
which can be driven 
with the main gear- 
box set in any speed 


Rear view of the trans- 
mission _ installation 
and the frame cross- 
member cranked 
under the propellor 
shaft universal joint 


gear to slide out of engagement. Since there is no first speed 
notch for the detent balls, there is not any tendency for the 
hub to move forward and engage the second gear synchromesh 
cones. All the gears, including the layshaft and reverse 
clusters, are machined from En 36T steel. 

Synchromesh of the inertia lock type is used, the combined 
female cones and baulk rings being of a particularly robust 
pattern. All three baulk rings are identical. They are of 
B.S. 1400 AB1-C aluminium bronze, and have three lugs, 
which are V-shaped on the faces opposite to the open ends 
of the cones. Each ring fits in a recess in the sliding hub, 
and the lugs register in slots in the periphery of the hub; 
these slots are large enough to allow a predetermined 
amount of rotary movement. Inward projections on the 
internally toothed sleeve that slides on the hub are machined 
to match the lugs on the baulk ring; they are arranged so 
that the inclined faces of the two parts abut until the speeds 
of the cones synchronize, and then the sleeve is free to slide 
past the baulk ring lugs and engage the dog teeth. 

All four gears on the layshaft are integral, forming a cluster 
which runs on needle roller bearings—33 needle rollers at 
each end—on a spindle machined from En 35 bar. The 
spindle is held in place between the front and rear covers, 
being prevented from turning by abutting shoulders on the 
front end and the cover. Hardened steel thrust washers 
are fitted at each end of the cluster gear, the rear washer 
being made in several thicknesses to regulate end-float on 
initial assembly. Oil troughs are formed in the castings at 
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both ends of the layshaft; from them oil is fed through axial 
and radial drillings into the bearings. 

The reverse cluster is normally at rest, and engages 
simultaneously with the layshaft and mainshaft first speed 
gears. It is bushed with Clevite or VE2 bronze, and the 
En 32B spindle is retained in the casing by a flat key fitting 
in a transverse slot on the end of the spindle and in a recess 
cut in the rear face of the casing. The front end of the 
spindle projects through a web in the casing, and has a large 
radial drilling, open end upwards, to collect oil, which passes 
through an axial drilling into two radial holes opposite the 
bushes in their operative position. At first, onc hole was 
used, and it led the oil to the space between the two bushes. 
However, it was found that, no matter how copious the flow 
of oil, once it started flowing through one bush, the other 
tended to run dry. This trouble was overcome by drillings 
direct to each bush. 

Aluminium bronze, B.S. 1400 AB1-C, die-cast selector 
forks are carried on the selector rods, which slide bodily 
in the casing. Since the gear lever is positioned well forward, 
the striker forks are separate from the selector forks. Both 
sets of forks are located on the rods by taper-ended setscrews. 
The cover fits over the top of the selector assembly with very 
little clearance between it and the setscrew heads: this 
obviates the possibility of their falling out into the box. 
Nevertheless, locknuts are fitted, together with Shakeproof 
washers. The rear ends of the rods are notched for the 
detent balls which, with their springs, are retained by the 
top cover. Plungers in a cross-drilling towards the front 


of the box provide the normal type of interlock. The lever 
turret is cast separately from the cover and, together with 
a guide plate, or gate, for the lower end of the lever, is bolted 
to it. A spherical dust-sealing cap covers the upper opening 
through which the lever passes. The inner member of this 
cap fits closely to the lever and is spring-loaded upwards, 
while the outer member is retained in the turret by a circlip. 


It was found that the diameter of the inner seal, and the 
size of the hole in the outer one necessary to allow full 
movement of the lever, did not allow sufficient overlap to 
ensure a seal; however, the trouble was cured completely, 
without any modification to existing parts, simply by the 
addition of a third member, fitting loosely between inner 
and outer members. 

Ease of assembly and dismantling of the gearbox is a 
feature of the design. The mainshaft rear bearing is carried 
in a circular housing having a diameter slightly greater than 


The complete final drive assemblies are 
interchangeable between the front and 
the rear, the only difference between the 
installations being in the shape of the 
mounting plates on each side 
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Right: In the power take-off unit, 

the free-running gear is in con- 
stant mesh with the helical output fp , 
gear of the transfer gearbox \\ 


Below: A number of the com- 
ponents of the reor axle, for 
example the hub driving flange, 
stub shaft, brake drum and hub 
bearings, are common with those 
employed on the front axle 
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that of the first speed gear. After the layshaft cluster, with 
a dummy spindle to hold the needle rollers in place, has 
been dropped to the bottom of the casing, and the selector 
rods and forks removed from the top, the complete mainshaft 
and primary shaft assemblies can be drawn out through their 
respective ends of the box. This is evidence of the Austin 
influence in the design, as this feature has been incorporated 
in Austin gearboxes of different types for many years. 


Transfer box 

In effect, the transfer box is a simple two-speed auxiliary 
gearbox offering a reduction of 2-02 : 1 in all the main gearbox 
speeds, with coaxial input and output shafts and dog 
engagement of either direct drive or drive through the 
layshaft. An additional output shaft, for the front-wheel- 
drive, is driven by a gear meshing with the smaller layshaft 
gear, and has its own dog engagement. All three shafts are 
in line in a plane inclined at 45 deg towards the right-hand 
side, and the distance between their axes is 4} in. The 
selector forks for the two sliding dogs are attached to a 
common selector rod, so that they move together. In this 
way, the front-wheel-drive is automatically coupled in low 
and uncoupled in high range. 

Sand-cast in LM4-M aluminium alloy, the transfer casing 
is in two parts, the rear part being little more than a cover 
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plate. The front part is attached to the rear face of the main 
gearbox by seven studs and two setscrews, the only register 
being the projecting outer race of the mainshaft ball bearing. 
The setscrews are inside the transfer casing and locked by 
tabwashers. All the nuts are outside, including one on a 
long stud which passes through the cover as well. The joint 
between the casing and cover is also flat, the two parts being 
located by two sleeve dowels. Eight bolts and four studs 
hold the two parts of the transfer box together. The layout 
of the box is such that it cannot be fitted to the gearbox as 
an assembly, but must be assembled piecemeal. 

The input pinion is splined on the end of the gearbox 
mainshaft and retained by a nut. It has a tooth width of 
lin and a 30 deg right-hand helix, the same angle being 
used on the second train, which has a tooth width of { in. 
The pinion hub, facing towards the main gearbox, passes 
through a lipped oil seal with its lip facing the same way. 


Removal of this panel, which is fixed simply by clips fitting in rubber 
grommets, discloses the lighting and ignition switch, direction indicator 
switch, flasher unit, and junction box with fuses and associated wiring. 
One of the panel lamps is detachable and can be used for illumination 
for work on this panel at night. After the panel has been pulled away, 
«cece: s can be gained through the hole that is uncovered, for the removal 
of the instruments on each side. This is one of the many examples of 
features giving evidence of the detail thought that has been devoted to 
the reduction of servicing costs and the simplification of maintenance 














A two-piece king pin is employed, 
each piece being a shrink fit in 
one of the two steering levers 


In the two gearboxes the oil levels differ so widely that it 
would be impossible to have a common reservoir of lubricant. 
The output gear is bushed, and runs freely on the output 
shaft, which carries a splined hub for the sliding dog at its 
forward end. Ball bearings carry the output shaft in an ex- 
tension of the cover, which also houses the speedometer drive. 

Four sets of caged needle rollers carry the layshaft cluster, 
on which the two gears are integral. The spindle is a tight 
fit in both the casing and the cover. It is located in the 
casing by a transverse flat key similar to that of the gearbox 
reverse spindle. 

Identical with the rear drive output gear, the front drive 
gear runs freely on the lower output shaft, which is similar 
to the upper one, but reversed, except in that the bearings 
are at each end instead of having an overhung gear. The ball 
bearings are both the same, but that at the front, having no 
other protection, is furnished with a chip shield. The 
sliding dog and the selector fork are identical with those 
for direct drive. 


Power take-off 


In the top of the transfer box is an opening for a full- 
torque power take-off. This consists of a shaft with an 
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Battery 

Starter: petrol 
diesel 

Dynamo 

Voltage regulator 


12 volt, 51 amp-hr 
Lucas M 418 G 
Lucas M 45 G S1 D 
Lucas C 39 PV2 
Lucas RB 106/1 
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integral splined hub carrying a sliding dog and a bushed 
free-running gear. The gear is in constant mesh with the 
output gear in the transfer box. A drive is therefore available 
for the power take-off in any of the main gearbox speeds 
whether the vehicle is in motion or not. The shaft is carried 
in ball bearings and projects through an oil seal to the rear, 
where it is splined to receive a standard driving flange for 
a Hardy Spicer joint or a direct-mounted pulley. The cast 
aluminium alloy housing is bolted to a flange on the transfer 
casing, but the standard S.A.E. face is not used. 

There is also a standard belt-pulley, driven by bevel 
gearing in a housing bolted to the rear cross-member. It is 
connected to the power take-off by a long, Hardy Spicer 
shaft. 


Final drives 

Standard hypoid bevel carrier and differential assemblies 
are used, and the complete final drive assemblies are inter- 
changeable between front and rear, the only difference being 
the shape of the mounting plates. Since the half-shafts are 
articulated, the casing, of truncated banjo form, is bolted 
rigidly to the chassis frame, and special provision is made 
for supporting the short inner stub shafts. 

The hypoid bevel pinion shaft is offset { in. It is carried 
in taper roller bearings, the outer races of which are pressed 
into the front and rear of the carrier. Mesh adjustment is 
effected by means of a washer between the pinion and the 
inner race of the larger bearing. These washers are supplied 
in a range of eight thicknesses, in steps of 0-002 in from 
0-208 in to 0:222in. A distance-piece separates the inner 
races of the bearings, and shims in varying thicknesses from 
0-004 in to 0-030 in are inserted to give the correct preload 
of 16-18 lb-in to the bearings. This whole assembly is 
pulled up, with the driving flange, by a nut tightened to a 
torque of 135-140 lb-ft. The flange hub passes through a 
lipped oil seal, and additional protection is afforded by a 
dust cap on the flange. 

Ball type semi-thrust bearings carry the differential 
assembly in split housings. Adjustment for the bearings and 
for crown wheel mesh is provided by thick washers inserted 
between the outer races and the housings. The washers are 
supplied in thicknesses varying from 0-175 in to 0-193 in, 
and are selected in pairs. Since the washers must be inserted 
sideways, with the differential assembly, this arrangement 
does not provide for preloading the bearings to any significant 
extent. The crown wheel is spigoted on the one-piece 
differential cage and retained by 10 setscrews, locked in 
pairs by locking plates. Both differential pinions run directly 
on the spindle, which is retained in the cage by a locking 
pin; spherical bronze thrust washers are interposed between 
the pinions and the cage. The side bevel gears run directly 
in the cage, and bear against flat, bronze thrust washers. 
Both the crown wheel and the pinion are machined from 
En 36T steel. 

Splined into the differential bevel gears are the short 
stub axle shafts. These shafts are formed integrally with 
the driving flanges, and are supported at their outer ends in 
caged needle roller bearings, which run in races welded to 
the truncated banjo casing. The problem of fixing the stub 
shafts in the differential, arising from the fact that the 
one-piece cage denies access to the inner ends of the shafts, 
has been overcome in a simple way: the shafts are hollow, 
their bores being tapered at their inner ends, which are 
split; spherical headed expander bolts are inserted and 
after assembly of the shafts are tightened from the outer 
ends to a torque of 60-70 lb-ft. Self-locking nuts of the 
nylon insert type provide an oil seal for the threads. To 
reduce to a minimum the overhang loads on the needle 
roller bearings, the flanges are kept as close as possible to 
the casing, and for this reason, studs are used for the attach- 
ment of the Hardy Spicer joints. Alignment of the carrier 
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assembly with the stub shafts is, of course, extremely 
important, and shims are supplied for the carrier flange 
joint. ‘These are in coloured plastics in thicknesses of 
0-002 in (blue), 0-003 in (green) and 0-006 in (clear). The 
mounting plates are attached to the casing by four in 
diameter studs on each side. They are of 10 S.W.G. plate, 
and are reinforced at the points of attachment to the chassis 
frame by welded-on bushes. 


Wheel assemblies 

The front and rear hub assemblies, although not identical, 
have a number of common parts, including the hub driving 
flanges, stub shafts, brake drums and hub bearings. Malleable 
castings to B.S. 310-2 specification are employed for the 
hubs themselves. The outer races of the taper roller bearings 
are pressed into the hubs from each end, where lipped oil 
seals are also fitted. The outer section of the driving shaft, 
which is integral with the yoke of the outer Hardy Spicer 
joint, passes through the bearings and is splined on to 
10 parallel splines, 1}in diameter, on the driving flange. 
This flange is pulled up to the bearings by a castellated nut 
tightened to a torque of 120-140 lb-ft. The inner races of 
the bearings are separated by a distance-piece, and shims, 
0-002, 0-003, 0-010 and 0-030 in thick, are used for adjust- 
ment to give slight end-play. In each case, the inner oil seal 
bears on a collar behind the inner race of the inner bearing. 
The five wheel-studs are riveted to the driving flange, those 
on the left-hand side having left-hand threads. 

At their inner ends, the rear hubs are bell shaped, and 
formed on each is a flange and spigot for the bolted attach- 
ment to the suspension arm. Bolts are also used for the 
attachment of the rear brake back-plates to flanges on the 
hubs. 

Each front hub is opened out at its inner end to form the 
outer member of an open swivel assembly. Because of this 
arrangement the brake back-plate is attached by setscrews. 
The inner swivel member, or support, is also a malleable 


TRANSMISSION SPECIFICATION 





Clutch: 
petrol Borg and Beck 9 in diameter 
diesel Borg and Beck 10 in diameter 

Auxiliary reduction 2-02: 1 

Final drive tooth ratio 8:41 

Hypoid offset i in 

Gear ratios: 
top 
third 
second 
first 
reverse 

Overall ratios: 
top 5-125: 
third 7021 : 
second 12-043: 
first 20-756 : 
reverse 26-450 : 


high low 

10-352: 
14°182: 
24-326 : 
41-927: 
53-400 : 











casting with the inner face formed into a flange and spigot 
for the attachment to the suspension arm. Owing to the 
shape of the swivel support, setscrews driven into tapped 
holes in the casting are used for attachment of the suspension 
arm. The support member is furnished with Clevite bushes 
for the upper and lower king pins, the inner ends of the bushes 
being sealed by expansion plugs. Both king pins are a 
shrink fit in the upper and lower steering arms, and are 
threaded through bores in the swivel hub into the bushes. 
The steering arms are attached to the swivel hub by two 
setscrews with sleeve dowels to take the shear stresses. On 
the side opposite to that on which the steering gear is mounted, 
where there is no upper steering arm, a dummy flange is 
used to retain the upper king pin. The weight of the front 
of the vehicle is taken on steel and bronze thrust washers 
on the lower king pins, between the swivel hub and support. 
Lock stops are provided by setscrews driven into lugs on 
the swivel hubs, washers being used for adjustment: the 
heads make contact with bosses on the supports. 





STELLITE 


EPWORTH and Grandage Ltd. are now able to offer 

piston and sealing rings produced entirely from 
Stellite material, to work efficiently under conditions that 
would prohibit the use of all the previously accepted piston 
ring materials. 

Stellite, which, of course, is already widely used for valve 
and valve seat facings has the following outstanding 
properties: 

(1) Excellent resistance to collapse at high temperatures— 
it will operate satisfactorily at temperatures of 
1,000 deg F (540 deg C). 

(2) It is particularly resistant to wear and can be run 
successfully in bores of Stellite, hardened steel, hard 
chromium plate, most bronzes and cast irons, provided 
no abrasive particles are present. It is not advisable 
to run Stellite against mild steel or soft stainless steel, 
as it is liable to gall. 

(3) Corrosion and erosion resistance—it can be used with 
confidence in many applications where ferrous rings 
would be unsuitable. 

(4) High modulus of elasticity and tensile strength, and 
the rings can be designed to exert very high wall 
pressures, if required. 

Naturally, Stellite rings are expensive, but there are 
applications where the disadvantage of the high initial cost 
is far outweighed by subsequent economies in maintenance 
costs and loss of productive time while changing or renewing 
rings. Typical applications are: high temperature steam 
valve seals, pressure die-casting machine plunger rings, 
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PISTON RINGS 


pumps and compressors handling corrosive fluids, and any 
application calling for an exceedingly tough, heat-resistant, 
wear-resistant material. 

Although Stellite is available in many grades, the Stellite 
Grade 6 has, so far, been found to be the most adaptable 
and suitable for piston rings. Being cobalt-based and 
alloyed with chromium and tungster, it has the following 
physical properties: ultimate tensile strength 46 ton/in’, 
modulus of elasticity, or En. value, 30 x 10° Ib/in*, hardness, 
as cast 350-425 D.P.N. Further information can be obtained 
from Hepworth and Grandage Ltd., Bradford 4. 


The Autocar 


( UR associated journal, The Autocar, is producing three 

special issues to give full coverage to the private car 
Show at Earls Court. The first is the London Show Guide, 
and it will contain, among other things, floor plans showing 
the arrangement of the stands, and a guide to outstanding 


exhibits. In the next issue, the London Show Report, 
which is treble-size, there will be a stand-by-stand survey, 
including descriptions, specifications and _ illustrations. 
The third issue is the London Show Review, which will be 
a critical appraisal of 1959 design trends. These issues, 
which will be published on the 17th, 24th and 31st October 
respectively, can be obtained from any newsagent; the price 
is ls, except for the London Show Report, which is 2s 6d. 
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ENGINE DYNAMOMETER 


English Electric Equipment at the Laboratories of Esso Research Ltd. 


A S world-wide demand for fuels and lubricants for internal 
combustion engines continues to increase, the oil industry 
has had to evolve new refining techniques to meet it. As a 
result, the quality of these products has been steadily im- 
proved, and this has contributed in no small measure to the 
advances in power, fuel economy and long life, which are 
the goal of every manufacturer and the desire of every con- 
sumer. However, these advantages, and especially improved 
fuel economy, can only be gained from more efficient use of 
fuel. 

A gallon of petrol should yield about 100 million foot- 
pounds of work; but for thermodynamic reasons, only a part 
of this tremendous potential energy can be converted into 
useful work by the automobile engine. A thermal efficiency 
of about 30 to 35 per cent is all that can be expected for 
petrol engines; diesel engines are slightly more efficient, at 
about 40 to 45 per cent. These figures are further reduced by 
friction in bearings, between pistons and cylinder walls, 
and in other moving parts. 

Much can be done to minimize these losses, without at the 
same time impairing the operating life of the engine. Good 
engine design can reduce the power required, for example, 
to pump air into the combustion chamber and to remove the 
exhaust gases. Also, the petroleum research scientist, by 
developing lubricants of lower viscosity but still with 
adequate lubricating properties, can decrease the viscous drag. 
The product quality, of fuels as well as of lubricants, can 
only be improved by operational experience. For this and 
other reasons, every progressive oil company is continually 
testing fuels and lubricants in representative full-scale 
equipment. 

To accommodate the expanding scope of the work of Esso 


Fig. 1. The English Electric swinging frame electric dynamometer 


Research Ltd, at their laboratories near Abingdon, Berkshire, 
new buildings of advanced design have recently been com- 
pleted. The construction of the new engine test laboratory 
included in this expansion scheme provided an opportunity 
of installing up-to-date equipment of the latest design. 
Among the test cubicles in the new engine laboratory is one 
equipped with an English Electric dynamometer; this is 
already in use for measuring output horsepower and for 
motoring engines under test, Fig. 1. 

This equipment consists of the swinging-frame dynamo- 
meter; an A.C. mains-connected motor-generator set, for 
absorbing the electrical power output of the dynamometer 
and supplying a variable D.C. voltage for motoring the 
dynamometer; and interlocked and protected push-button 
controls for the complete electrical circuit, as shown in Fig. 2. 


A 1 hour absorption rat- 
ing; 8 continuous absorp- 
tion rating; C1 hour 
motoring rating; OD con- 
tinuous motoring rating 


Fig 3. Curves showing 
the characteristics of 
the engine dynamo- 
meter at Abingdon 


A D.C. dynamometer is employed. It has been developed 
from an English Electric traction motor, with an armature 
suitably constructed for high-speed operation. The machine 
frame is mounted on trunnion bearings to allow free rotation 
through a limited arc; one end of a torque arm is solidly con- 
nected to the machine frame and the other end to an Avery 
dial-reading and gravity-controlled weighing gear. Thus, the 
horsepower transmitted by the armature shaft can be 
calculated from the load on the torque arm. A knife-edge is 
mounted on the machine frame, opposite the torque arm, so 
that the weighing gear can be calibrated by the direct 
addition of weights. 

The two-fold duty of the machine is absorption and 
motoring. As a load for the test engine, the dynamometer is 
capable of absorbing up to 150 h.p. at a maximum speed of 
5,000 r.p.m. or, alternatively, 175 h.p. at 3,000 r.p.m. for one 
hour. When motoring to drive an engine, for example, 
for hot friction tests, the dynamometer and D.C. supply 
system are capable of operating at about 60 per cent 
of the absorption ratings. Fig. 3 shows the absorption and 
motoring characteristics for the continuous maximum and 
one-hour ratings. 

For absorbtion, the motor-generator set, Fig. 4, provides 
the electrical load; and for the motoring tests it supplies 
variable voltage to the dynamometer. It consists of an A.C. 
slip-ring induction motor-generator, a D.C. generator-motor 
and a constant voltage exciter, all directly coupled together 
on a common bedplate. When the dynamometer is required 
for motoring duty, the A.C. motor drives the D.C. machine 
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as a generator, whose output can be governed manually by 
excitation control. In this way, a variable voltage D.C. supply 
is provided for the dynamometer. When the dynamometer 
is acting as a load for the test engine, the dynamometer out- 
put is fed into the D.C. machine, which then operates as a 
motor, driving the A.C. machine as an induction generator. 
The A.C. output of the induction machine is fed back into 
the A.C. supply system, which thus absorbs the energy 
produced by the test engine. 

The dynamometer incorporates a number of mechanical 
design features that reduce torque losses due to restriction 
of frame movement. For example, the electrical connections 
to the machine are flexible leads brought out from the under- 
side of the frame. Similarly, precautions have been taken to 
ensure that the forced ventilation air ducting for the machine 
does not impede the rotational movement of the frame; cold 
air from outside the building is blown through a sheet steel duct 
by a fan beneath the test cell floor, and goes through a 
clearance entry into the air circuit of the machine. To 
prevent vibration damage to the trunnion bearings, the 
outer races are rotated manually at regular intervals. 

A control desk is situated in the test cubicle. The controls 
include push-buttons marked ‘control on’, ‘main on’, 
‘control/main off’, ‘increase load/decrease speed’, ‘decrease 
load/increase speed’, and ‘emergency stop’. Also provided 
on the control panel are ammeters and voltmeters, and 
indicating lamps for ‘main circuit closed’, ‘paralleling-fault’, 
‘control available’ and so on. Accurate measurement of 
fuel consumption is effected by using a fuel weighing device 
developed by Esso Research. The pressing of a single 
button results in the measurement of both the rate of flow 
of fuel and engine speed. 

The control marked ‘paralleling-fault’ is incorporated for 
the following reason. During the starting procedure, it is 
essential for the voltage across the terminals of the generator 
of the motor-generator set to be identical in magnitude and 
direction to the voltage across the terminals of the dynamo- 
meter before the main D.C. loop-circuit is closed. The 
closing of the D.C. loop during the starting operation is 
termed paralleling the two D.C. machines. To prevent the 
circuit from paralleling while the voltages are unbalanced, 
the relay has been introduced across the terminals of the D.C. 
loop closure contactor. Should an attempt be made to 
parallel the two machines, while the voltages are unbalanced, 
this relay initiates interlocks in the control circuit which, in 
turn, trip the D.C. loop contactor, and switch on a lamp on 
the main control desk. This lamp indicates that the parallel- 
ing relay needs resetting. 

A reduction bevel gear, driven by the dynamometer 
armature shaft, actuates an electric tachometer. It also 
drives a centrifugal over-speed device that can be set to cut 
off the ignition and fuel supply to the test engine in the event 
of dangerous over-speeding. Other relays and control 
circuits operate to protect the auxiliary equipment of both 
the dynamometer and test engine. 

The main purpose of the dynamometer in this installation is 
the measurement of power loss, air pumping and viscous drag 
in internal combustion engines. Although more accurate 
methods of determining friction losses are known, for example, 
the electronic integration of power output curves, the more 
commonly used types of torque measuring equipment are 
accurate enough for this particular application. In addition 
to providing sensitive measurement of engine torque over a 
wide range of power and speed, the swinging-frame electrical 
dynamometer has other important advantages. It can be 
used as a motor for driving the engine, and can be changed 
over instantaneously from absorption to load duty and back 
again, as required. This latter feature enables the research 
engineer to measure the friction and pumping losses of the 
test engine, under any conditions of engine operation, before 
the engine cools off or conditions change in any way. The 
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Fig. 2. Above: The 
control desk for the 
engine dynamometer 
at Esso Research Ltd. 


Fig. 4. Right: The 
motor-generator set 
for providing the elec- 
trical load or supply- 
ing a variable voltage 
to the dynamometer 


dynamometer can be used to provide the motoring power so 
that these losses can be accurately analysed, for example, when 
experimental lubricants are being tested, by successively 
removing the various engine components, that is, the head, 
piston rings, and so on, down to the bare crankshaft. 
Apparatus of this type assists the petroleum technologist in 
keeping in step with changes introduced by the automobile 
engineer. He can quickly determine quantitatively the im- 
provements in performance due to fuel and lubricant 
quality changes, and thus he continues his search for future 
improvements in efficiency. This will be an important 
factor in maintaining the competitive position of the internal 
combustion engine in both the home and overseas markets. 





SHELL FILMS 


HE Shell Petroleum Co. Ltd. have recently introduced a 

new film catalogue, which is available to representatives 
of organizations. This catalogue lists about 166 films on an 
extremely wide range of subjects. Among the subjects are 
physics, the internal combustion engine, automobiles and 
motor cycles, and the history of science and technology. 
There are also films on oil production, refining, transport, 
products, and management and personnel. Further details 
can be obtained trom the Film Section, Public Relations 
Department, Shell Petroleum Co. Ltd., 1 Kingsway, W.C.2. 
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PISTON RING WEAR 


The Application of Radiotracers to the Measurement of Engine Wear in Moving Vehicles* 


J. H. Dererpine, M.A.t and J. R. B. Catow, B.Sc.t 


A SMALL amount of wear of the piston rings and cylinder 
bores will drastically impair the efficiency of an internal 
combustion engine and it is generally this factor which sets 
a limit to the length of time before an overhaul becomes 
necessary. At the same time, the high temperature and 
corrosive atmosphere, produced by the combustion reaction, 
subject the lubricant in this region to the most severe con- 
ditions to be found in the engine. It is not surprising, 
therefore, that considerable attention has been given for 
many years to the problem of piston ring and cylinder bore 
wear. 

Conventional methods of studying ring and bore wear, by 
the measurement of the change in weight or dimensions of 
the components over a period of operation, have yielded 
valuable information, but suffer from two main disadvantages. 
Relatively long runs are necessary to produce significant 
results and, more important, serious variations are intro- 
duced into the results by the need to dismantle the engine, 
clean and measure the parts and re-assemble between runs. 

The availability of radioactive isotopes in recent years has 
led to the development of an alternative method, which 
overcomes these difficulties. By using an irradiated piston 
ring, wear of this component can be detected by the presence 
of radioactive wear products in the oil. If suitable instru- 
ments are employed, continuous and automatic records of 
ring wear can be obtained. The sensitivity of detection of 
the radioactive wear debris is high and enables comparisons 
of ring wear under various conditions to be made in a very 
short time. The need for dismantling the engine for measure- 
ment is, of course, eliminated. 

This technique is being used successfully by many 
workers for the continuous measurement of piston ring wear 
in static engines on the test bed. The results of work in a 
laboratory engine, however, must be applied with caution to 
engines operating in the field, since the conditions under 
which the laboratory engine operates are not necessarily 
identical with those of an engine in a vehicle on the road. 
For example, the intake of airborne abrasive dust particles 
by an engine is probably higher on the road than in the 
laboratory. Again, the time taken for an engine to warm 
up after starting from cold could be different under the two 
circumstances and might lead to serious differences in the 





* A Paper presented to the United Nations Conference on Atomic Energy, 
Geneva, |st—13th September, 1958. 
+Shell Research Ltd., Thornton Research Centre, Chester. 





amount of wear caused by the action of corrosive acids 
during the warming-up period. 

Several workers have extended the radiotracer method to 
the measurement of piston ring wear in cars on the road, by 
monitoring the sump oil before and after a period of running. 
After preliminary investigations with this technique in a 
Morris Minor car, it was concluded that, whilst useful 
results could be obtained by this means, the method was not 
being used to its fullest advantage. It appeared that the study 
of short-lived wear phenomena, such as that occurring on 
starting the car, could be made more effectively and in 
greater detail by the continuous measurement of the radio- 
activity in the oil. 

As a result of considerations such as these, it was decided 
to apply the radio-isotope technique to the continuous 
measurement of ring wear in a vehicle. The main problems 
associated with taking this step were in the design and de- 
velopment of electronic and ancillary equipment to operate 
on the limited power supply available in the vehicle. It was 
also necessary that the instruments should be compact, and 
robust enough to withstand the vibration and sudden 
accelerations and decelerations that are unavoidable in a 
moving car. 

This paper describes the apparatus that has been developed 
and fitted into a Standard Vanguard estate car to measure 
and record wear whilst the car is in motion. Its main use 
to date has been for research into lubricating oils. Some 
typical results are also discussed. 


Irradiation of the piston rings 

Piston rings of the same composition as those normally 
fitted into the car are sent to the Atomic Energy Research 
Establishment, at Harwell, for irradiation. They remain in 
the pile for 12 weeks in a neutron flux of about 8x10" 
neutrons/cm?/sec and on withdrawal contain the isotopes 
shown in the Table. 

After the rings are removed from the pile, they are re- 
tained at Harwell for a few days to allow the radiation from 
the short-lived manganese isotope to fall to a safe level. 
They are then packed in lead containers and transported by 
rail. Four weeks after irradiation, the total gamma activity 
of the ring is about 4 millicuries, the principal sources of 
gamma radiation being the isotopes **Fe and *°Co. In the 
work under discussion, gamma activity in the oil is measured, 
in preference to beta activity, as it has been found in earlier 
























































A radioactive piston rings; ® counting and record- 
ing unit; C cooling fan; D scintillation counter 
head; E lead shielding; F oil flow; G pump unit 











Fig. 1. Diagram illustrating the layout of 
the wear recording equipment in the vehicle 
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work? that the former bears the more satisfactory relation- 
ship to ring wear. 

Measurements have been made of the decay of gamma 
activity in a solution containing a small piece of an irradiated 
ring which had been dissolved in acid. It has been found 
that the observed decay curve is consistent with that to be 
expected from a mixture of **Fe and ®°Co in the proportions 
indicated in the Table. Four weeks after irradiation the 
effective half life is about 50 days 


General description 

A Standard Vanguard estate car was used for this work. 
It is powered by a four-cylinder water cooled petrol engine, 
which develops 68 b.h.p. at 4,200 r.p.m. This type of car 
was chosen because it has a relatively long body with a readily 
accessible and roomy luggage compartment situated behind 
the rear passenger’s seat, Fig. 1. These features were 
considered desirable so that the radiation detector, with its 
bulky lead shielding, could be mounted as far as possible 
from the radioactive rings in the engine. Subsequently it 
has been found that the equipment can be used satisfactorily 
in a much smaller car. 

The arrangement of the apparatus in the car is shown in 
Fig. 1. Two irradiated top compression rings are fitted on 
numbers | and 2 pistons, that is, the front two. The lubricat- 
ing oil carrying the radioactive wear products, is drawn from 
the sump by means of an auxiliary pump unit powered from 
the car’s 12 volt electrical system. This oil is then circulated 
through suitable piping to a counting cell at the rear of the 
car and thence back to the sump. The volume of oil in the 
the cell is about 800 ml. 

Wear products in the oil in the counting cell are detected 
by a scintillation counter head, which contains a sodium 
iodide crystal and photomultiplier tube. The cell and detec- 
tor are surrounded by a lead castle and, in addition, lead 
blocks are interposed between the castle and the engine, 
to provide better shielding from direct radiation from the 
active rings. The crystal housing projects into a recess in 
the cell and is kept cool, despite the presence of hot oil, by 
air from a fan mounted above the detector. Scintillations in 
the crystal, caused by gamma emission from the wear 
debris, produce electrical pulses in the photomultiplier. 
The pulse rate is proportional to the concentration of active 
material in the oil and therefore to the accumulated ring wear. 

Pulses from the photomultiplier are fed to a counting and 
recording unit, which is on the rear seat on the car. After 
suitable amplification and scaling down in this unit, the 
pulses move a stylus in small steps across the chart 
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Fig. 2. General arrangement of the scintillation counter 


of the clockwork-driven recorder. It is arranged that 
the stylus moves across the chart for three minutes and then 
returns to its zero position. The display on the chart is 
therefore in the form of a bar diagram with the length of the 
lines representing successive three-minute counts of the 
radioactivity in the oil. As the oil is continuously circulated 
to the detector, wear of the rings is indicated by the increase 
in length of successive lines on the chart and the wear rate 


TABLE : Radioactive constituents of an irradiated piston ring 
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can be observed over three-minute intervals. The use of 
transistors throughout this instrument has enabled the power 
requirement and physical dimensions to be kept small. The 
power required is about 6 watts; it is supplied by an auxiliary 
12 volt battery, to avoid interference from the car’s electrical 
system. 


Oil circulation system 

The auxiliary pump unit which is designed to circulate 
the oil to the detector, is situated on the floor of the car, by 
the front passenger’s feet. It comprises a 12 volt motor, 
powered by the main car battery, which drives a swashplate 
type hydraulic pump. During normal running it draws 
about 12 amp from the battery; the car’s charging system is 
able to cope with this current requirement. Provision is 
made for switching to an alternative battery, should prolonged 
circulation be required while the car is at rest. The total 
volume of oil in the whole system is ten pints, and the pump 
unit can circulate this volume through the cell in the three- 
minute counting period. Designed to withstand pressures 
up to 300 Ib/in*, the cell itself is made of steel. Pressures 
of this magnitude are experienced when pumping very 
viscous Oils at low temperatures. 


Scintillation counter head 

A cross section of the scintillation counter head, with the 
counting cell and lead castle, is shown in Fig. 2. The detector 
consists of a thallium activated sodium iodide crystal, 1 in 
long X 14in diameter, and a photomultiplier in a finned 
copper housing. Since the oil in the cell can reach tempera- 
tures above 100 deg C, the housing is insulated from the 
cell by a 5mm air gap, and heat is removed from it by 
conduction to the copper fins, which are cooled by air flow 
from the fan. In this way the detector is maintained at 
about 3 deg C above the ambient temperature. A resistance 
thermometer indicates the crystal housing temperature, on 
a meter in the counting and recording unit. 

To keep the distance between the crystal and the oil to a 
minimum, the crystal was inserted directly into the copper 
housing which has a reflecting chromium plated inside 
surface. The photomultiplier is maintained in position by 
spring-loading. High voltage supplies are provided through 
multi-cored cable, which also carries the output pulses to 
the counting and recording unit. 


Counting and recording unit 

A single unit contains a strip-chart recorder and the elec- 
tronic components for providing the voltage supplies for the 
photomultiplier and counting the output pulses. It has been 
especially designed to operate from a 12 volt battery and 
makes extensive use of transistors. The high voltage supplies 
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Fig. 3. Diagram show- 
ing the effect of speed 
on piston ring wear 
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for the photomultiplier are obtained from a converter of 
the ringing choke type, using a single transistor, which can 
provide up to 2,000 volts at low power. Stabilization of 
the output voltage is effected by a corona discharge tube, 
and doubling circuits are used to provide the various voltages 
for the dynodes of the photomultiplier*. 

Output pulses from the photomultiplier are fed into an 
impedance converter and amplifier containing two transistors, 
which amplify and shape the pulses suitably for counting. 
The amplifier operates in such a way that the change in 
count rate is less than 0-25 per cent for a 10 per cent change 
in discriminator voltage, and less than 0-01 per cent 
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Fig. 4. Variation of rate of piston ring wear after the engine has been 
started from cold, and the effect of anti-wear additive on that rate 


per volt change in the 1,550 volts supply to the photo- 
multiplier. 

The output from the amplifier is fed to a combination of 
proprietary transistorized binary and decade units, which 


also act as pulse height discriminators. Switches are in- 
corporated for the selection of various scaling-down ratios 
from 1 to 1,600. The resulting output pulses are then 
applied to a trigger circuit, which operates a relay for 
mechanical recording of the pulses. 

A strip chart mechanism, with pressure sensitive paper 
marked by a stylus, is employed in the recorder. For 
every pulse applied to the trigger circuit, the stylus moves 
0-02 in across the paper. A continuous line is thus drawn 
across the paper at a rate determined by the photomultiplier 
output and the selected scaling-down ratio. 

After a counting time of three minutes, the stylus is lifted 
from the paper and returned to its zero position. This 
timing is controlled by the clockwork motor that drives the 
chart paper. There is a fixed interval of five seconds between 
successive three-minute counts. 


Sensitivity 

When the scintillation counter is assembled in the vehicle, 
the crystal is shielded by 14 in of lead, and the addition of 
lead blocks provides a further 4in of shielding against 
direct radiation from the radioactive piston rings. The 
background count rate, with fresh oil in the system, is then 
about 7 per sec. Efficiency of the detection of gamma- 
radiation, from a volume of 800 cm* of liquid in the cell 
surrounding the crystal, is about 4 per cent. This was 
determined by the use of a solution containing a few milli- 
grams of material from a radioactive ring. 

If rings with a specific activity as given in the Table are 
used, and the total volume of oil in the lubricating system 
is 10 pt, there is an increase in count rate of about 100 per 
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second per milligram of wear. Thus, in a counting time of 
three minutes, a significant increase in count can be obtained 
from 10-* gm of wear, which is about fifty times less than 
can be determined reliably by measurements of ring weight 
loss. 


Safety considerations 


When a four weeks’ decay period has elapsed, the rings are 
fitted into the engine with the aid of specially designed 
long-handled tools. The rings are unshielded for only a 
few minutes during installation, when eyeshields and 
gloves are worn to give protection from the beta radiation. 

After assembly, the radioactive rings are shielded by the 
water jacket, cylinder head, etc., so the radiation level out- 
side the car is very low. The level at the front and sides of 
the car is less than 1} millirads/hr, and on top of the bonnet, 
directly above the rings, it is about 7 millirads/hr. Inside 
the body of the car, the maximum radiation level is at the 
driver’s feet where it has been found to be about | millirad/hr. 
Film badges have shown that the radiation dose received by 
the driver of the car has always been less than 50 millirads in 
any week; this is well below the recommended maximum 
permissible dose, which is 300 millirads/week*. A large drip 
tray has been fitted underneath the engine to prevent any 
contamination of the roads by oil leakage, although the 
activity in the used engine oil is extremely low, usually of 
the order of 10-* microcuries/ml. 


Results and discussion 

Two typical wear traces obtained with the car are shown in 
Figs. 3 and 4. Fig. 3 shows the effect of road speed on 
wear; the car was driven for about 30 minutes at each speed 
indicated on the diagram. Speeds were kept as close as 
possible to their nominal values, but some variations 
occurred from time to time due to the presence of other 
traffic on the roads. Increasing the speed from 30 m.p.h. to 
40 m.p.h. approximately doubled the wear rate, and at 
50 m.p.h. the wear rate was about three times that at 30 m.p.h. 
Over the final 20 minutes of running, the speed was again 
reduced to 30 m.p.h. and the wear rate fell once more to 
its initial level. Fig. 4 demonstrates the manner in which the 
wear rate varies on starting the car from cold, and the way 
that this wear is modified by the presence of an anti-wear 
additive in the lubricating oil. 

We are concerned here primarily with the corrosive wear 
caused by the condensation of acidic combustion products 
on the cold rings and cylinder walls so, to emphasize the 
corrosive wear aspect, a modification was made to the 
coolant system of the car so that the engine took rather longer 
than normal to warm up. Before the test was started, cold 
water was passed through the engine’s water jacket to ensure 
that it was quite cold. 

The lubricant employed for this experiment was a mineral 
oil without additives. From the trace it can be seen that, 
for some time after the starting of the car, a high wear rate 


London Shows 


COMMERCIAL VEHICLES 


REVIEW of the outstanding features among the 

exhibits at the Commercial Vehicle Show will be given in 
the next regular issue of Automobile Engineer, published on 
the 5th November. As in the special issue published 
annually to cover the private car show, the descriptive 
matter will be well supplemented by illustrations showing 
the more interesting details. The price is 3s 6d net, the 
same as that of the other monthly issues. 


PRIVATE CARS 


rhe Show Review number of Automobile Engineer will be 
published on Wednesday, the 26th November. It will 
constitute a critical review of the more interesting exhibits 
and will have numerous illustrations of special features and 
design characteristics. This special issue can be obtained 
by order from newsagents throughout the United Kingdom, 
price 3s 6d net. Readers are reminded that it is necessary 
to make arrangements with a newsagent to ensure that a 
copy is secured 
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prevailed, but as the engine warmed up, the corrosive wear 
was reduced and the wear rate fell to a lower level. After 
running for about an hour the car was stopped and the engine 
again cooled down with cold water. At this stage a small 
quantity of anti-wear additive was introduced into the 
lubricant. The cooling was continued for a little over an 
hour and a second cold start was made. It can be seen that 
there was not a period of high wear after this start, since the 
corrosive wear had been suppressed by the additive. 

This work has shown that with the aid of radio tracers, it 
is possible to record ring wear continuously and automatically 
in moving vehicles. The equipment is robust and reliable 
in operation and yields easily interpreted records of wear. 
Thus the technique is particularly suitable for the study of 
wear under actual running conditions and is able to provide 
information that is not obtainable at present by any other 
method. 

The authors would like to express their thanks to the 
Directors of Shell Research Ltd. for permission to publish 
this paper and to their colleagues at Thornton Research 
Centre for their help and advice. 


References 


“Radioactive Materials and Stable Isotopes,” Catalogue No. 4, 
Atomic Energy Research Establishment, Harwell, 1957. 
. J. H. DETERDING and A. DYSON: “Radioactive Isotopes for 
Measuring Piston Ring Wear”, The Engineer, Oct. 1, 1954. 
. E. FRANKLIN and J. B. JAMES: “The Application of Transistors 
to the Trigger, Ratemeter and Power Supply Circuits of 
Radiation Monitors”, Proc. Inst. Elec. Engineers, July, 1956. 
“Recommendations of the International Commission on Radio- 
logical Protection”, British Journal of Radiology, Supplement 
No. 6, 1955. 





Octane Numbers 


AN article entitled ‘Octane Numbers’ was published in the 
September 1958 issue of Automobile Engineer. Towards 
the end of this article it was stated that, ‘Generally speaking 
side-valve engines with cool manifolds, which nowadays 
comprise the large majority, give ratings close to Research 
octane number’. Unfortunately, owing to an omission of a 
line, this sentence is, of course, incorrect. It should have 
been, ‘Generally speaking, low compression side-valve 
engines tend to rate nearer to Motor octane number, while 
efficient overhead-valve engines, with cool manifolds, which 
nowadays comprise the large majority, give ratings close to 
Research octane number’. 
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Matleable Tron 


HE booklet ‘Modern Malleable’, published by Hale and 

Hale (Tipton) Ltd., of Dudley Port, Tipton, Stafford- 
shire, is now out of print, but a new one entitled ‘Malleable 
Iron’ has been introduced instead. It is available for appren- 
tices, engineers, buyers and others interested in blackheart 
castings. This booklet is well illustrated and comprises 
sixteen pages of interesting information, including some 
historical notes as well as technical information concerning 
the properties, production, heat treatment, fettling, inspec- 
tion, and control and testing of castings. Patterns, cores, 
moulds, raw materials, melting and casting are also discussed. 
The work concludes with some notes on applications. 











SKID PREVENTION 


Experiments with a Device to Prevent Wheels Locking. During Braking 


R. D. Lister, B.Sc., A.M.L.C.E., A.M.1.Mech.E.,* and R. N. Kemp, A.F.R.Ae.S.* 


Goon braking performance is, of course, accepted 
as one of the essential requirements for safety on the road. 
The adhesion between tyres and the road surface, however, 
is not constant but depends on the nature of the road surface, 
on whether it is dry or wet, and on many other factors. It is 
also well known that locking of the road wheels by excessive 
braking is often associated with loss of directional control. 
For example, in recent on-the-spot investigations of 126 
accidents, occurring near the Road Research Laboratory, in 
which a private car was the vehicle that got into difficulties, 
there were 13 definite and at least five probable cases of loss of 
control during braking — a total of 14 per cent. Thus any 
method of enabling the brakes of a vehicle to be applied up 
to the maximum adhesion between tyre and road available 
at the time, without resulting in wheel locking, would be 
beneficial. 


Adhesion between tyre and road 


One of the usual methods of expressing the frictional 
properties of a road surface is to refer to its braking-force 
coefficient, which is defined as the ratio of the frictional 
force between tyre and road to the load carried by the tyre. 
It has been shown'-‘ that the braking-force coefficient is 
greatest at a particular value of slip between tyre and road : 
this value is about 15 per cent, but the precise figure is not 
well established. Therefore, if the brakes of a car could 
produce this amount of slip at each wheel when braking, the 
car would stop in a shorter distance than if the wheels were 
locked. In applying the brakes of a car so as to lock the 
wheels, the following sequence of events takes place. At the 
instant when pressure is applied to the brake pedal, the 
wheels are rotating freely and the slip is zero and, of course, 
the braking force is zero too. As the pressure is increased, 
the slip increases until at some critical value the braking 
force reaches a maximum ; if the slip increases still further, 
the braking force decreases until finally the wheels lock, 
when, of course, the slip becomes 100 per cent. 

The deceleration-time records, Fig. 1(a) and (b), taken on 
a vehicle with only the front wheels braked and locked, 


Peak deceleration 


Fig. 1. Deceleration- 
time curves obtained 
during braking with 
the front wheels 
only. (a) wet con- 
crete surface, initial 
speed 30 m.p.h.: (b) 
and (c) dry surface, 
initial speed 25 m.p.h. 
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cover the whole range from rolling, zero slip, to sliding, 
100 per cent slip, and show a fairly pronounced peak, corres- 
ponding to the maximum value of the braking-force co- 
efficient just before the wheels lock. This peak occurs on 
dry as well as on wet surfaces, but is usually more pronounced 
on wet surfaces, since they show a much greater difference 
between the peak and the sliding coefficients of friction. 
This peak is not always easy to demonstrate when braking on 
all four wheels since it is difficult in practice to obtain a 
condition of impending skid simultaneously at all four 
wheels, each wheel or pair of wheels usually being at a 
different degree of slip and thereby masking the overall peak 
for the complete vehicle. Deceleration-time records of 
braking, in which the wheels did not lock, fail to show this 
peak, but then the braking force may have been below that 
for locked wheels : an example of this is shown in Fig. 1(c). 
Thus, to obtain maximum braking, some means of making 
use of this peak braking force coefficient must be sought. It 
has been shown by Bird and Miller‘ that the condition 
existing when the peak braking force is obtained is unstable 
and may occur at different values of slip on different surfaces, 
so it is not practicable to try to maintain the slip at the 
appropriate value to give peak braking force. 

However, by repeatedly applying the brakes and releasing 
them as soon as the slip exceeds the critical value, it would be 
possible to pass through this peak braking-force coefficient in 
a series of repeated applications until the vehicle comes to 
rest. The device described in this paper works on this 
principle and in doing so prevents the wheels from locking. 
It was developed originally for use on the landing wheels of 
aircraft, mainly to allow the pilot to apply maximum braking 
on landing without fear of wheel locking and subsequent 
tyre burst, rather than to take advantage of the peak braking- 
force coefficients. In preventing the wheels from locking, it 
might be expected that steering control would be retained 
and that the loss of control, described by Starks and Lister‘, 
which is experienced when certain wheels lock, would be 
avoided. 


Description of the Maxaret unit 

The Maxaret unit is a device to prevent wheel locking. 
As employed for early tests, it consists of a rubber-tyred 
wheel mounted in contact with, and driven by, the rim of the 
road wheel that it controls ; a photograph of a unit is repro- 
duced in Fig. 2(a) and a diagrammatic arrangement is 
given in Fig. 2(b). The tyred wheel shell houses a drum, 
which it drives through a clutch mechanism. Surrounding 
the drum and driven by it, but having a limited independent 
angular movement of 60 deg is a flywheel rim. 

In the steady state, the drum and flywheel are held in 
driving contact by a control spring. When the angular speed 
of the road wheel is reduced, the shell and drum also deceler- 
ate. The flywheel, however, rotates relative to the drum 
through the permitted 60 deg of free movement, provided 
that the deceleration has been high enough for the force 
exerted by the flywheel to overcome the tension of the control 
spring. This relative movement between the drum and 
flywheel operates a valve mechanism to close the pressure 


supply-line to the brake-actuating cylinder, and at the same 


time opens an exhaust valve to relieve the pressure already 
*Road Research Laboratory, Dept. of Scientific and Industrial Research. 
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in the actuating cylinder so that the brakes are released and 
the wheel regains its appropriate angular velocity. Thus, 
the shell and drum accelerate again, until they overtake the 
flywheel and reverse the operation of the valve mechanism 
so that full pressure is again applied to the brakes. This 
sequence is repeated until the wheel comes to rest. The 
setting of the control spring determines the angular deceler- 
ation that is required before the flywheel will overtake the 
shell, against the action of the control spring, and operate the 
exhaust valve. 

For operation on the car, the units were set by the manu- 
facturer, the Dunlop Rubber Co. Ltd., to operate when the 
deceleration of the road wheel exceeded 0-65g. When these 
units come into operation, they release the hydraulic pressure 
in the wheel cylinder, so if they should fail to operate, the 
brakes would still function. Therefore, they can be said to 
fail safe. A full description of the construction and method 
of operation of the Maxaret aircraft unit has been given by 
the Aviation Division of the Dunlop Rubber Company Ltd., 
in their publication D.M. 1035. A similar unit now being 
developed specially for use on road vehicles has also been 
described’. 


PART I 
Tests with aircraft type anti-locking units on a car 


The car used for these tests was a 1950, 21 h.p. model of a 
well known British make, having hydraulically operated two- 
leading-shoe front brakes and single-leading-shoe rear brakes. 
Some tests were carried out with the ribbed diamond-tread 
tyres fitted to all wheels; the remainder of the tests were 
made with tyres having a smooth tread. 

To operate the Maxaret units, the hydraulic braking 
system of the car had to be modified to permit flow of the 
brake fluid to take place and to provide a pressurized system 
with a capacity larger that that of the normal master cylinder. 

A diagrammatic layout of the system adopted is shown in 
Fig. 3, and Fig. 4 shows the actual fittings in the car. Brake 
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pressure supply line; broke pressure line; 
ee ee ae + = - broke exhoust line; eee forma! foot broke line 


A brake fluid reservoir; B hydraulic pump; C pressure accumulator; O broke control 
volve; © air charging valve; F foot brake master cylinder; G pressure gouges; M 
Maxaret units: XK, ¥ and Z shut-down cocks 


Fig. 3. Diagram of hydraulic system used in conjunction with the 
Maxaret units. When the cocks X and Y are open and Z closed, the 
Maxaret system is in operation: when the cocks X and Y are closed 
and Z is open, the normal foot brake system of the vehicle is used 


fluid is pumped from the reservoir A by an electric pump B 
to the lower part of an accumulator C. This accumulator is 
divided in two by a floating piston, the upper part being 
charged with compressed air from an outside supply to give 
the required pressure in the fluid. The fluid passes from 
the accumulator to the control lever D and then to the wheel 
units M. From the exhaust side of the wheel units and 
control valve, the fluid is returned to the reservoir. With 
this arrangement it is, of course, only possible to obtain fully- 
on or fully-off braking. 

By mounting the wheel units so that they could be slid 
back from the road-wheel rims, thus making them inoper- 
ative, it was possible to use this system and obtain locking of 
the wheels in the tests, the brake fluid under pressure passing 
straight through the Maxaret units to the brake-actuating 
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Fig. 2. The Maxaret unit. (a) above, the installation with the eight- 

lobe cam, round the brake drum, and the follower which can be seen on 

the crest of the lobe to the left of the Maxaret unit; (b) below, diagram- 
matic illustration showing the principle of operation of the unit 


A exhoust valve, closed; B control spring; C shell; © driving tyre; © flywheel rim 
F drum; G cam profile; 4 thrust balls; Jj drive spring; & indicator rod 


a B 


\ 


To brake unit 


To reservoir 





From 


broke control 











cylinders when the control lever was applied. Shut-down 
valves were fitted in the system to permit the normal foot- 
brake system to be used if required. 

Braking distances and speeds were measured, using a fifth 
wheel and counter, Lister and Stevenson’, while the detailed 
behaviour of each wheel of the car during the braking period 
was observed by using a wheel-slip recorder, Lister and 
Thompson‘. Fitted to the brake drums were cight-lobe 
cams, which operated micro-switches ; these in turn inter- 
rupted light sources in the form of small argon-filled tubes, 
which were photographed, together with two similar tubes, 
one controlled by a 1/10 second timing clock and the other 
by a revolution counter on a fifth wheel towed by the vehicle. 
The incidence and timing of any wheel locking in relation to 
distance or time could be observed directly from the photo- 
graphic record. Typical records are shown in Fig. 5. 

Deceleration-time records were obtained during braking, 
by using a Cambridge recording accelerometer with a 
modified spring system. A typical deceleration-time record 
taken with the Maxaret units operating is shown in Fig. 6 ; 
it clearly shows the action of the on/off braking. 


Description of tests 

Preliminary measurements of braking distance, wheel slip, 
duration of braking, and initial speed were carried out on a 
wet concrete surface, with the anti-locking device fitted to the 
front wheels only, the rear wheels of the car being unbraked. 
These tests were made to find out if the Maxaret units would 
respond satisfactorily on a road vehicle and to determine a 
suitable working pressure for the hydraulic system; brake 
operating pressures ranging from 600 to 1,500 lb/in* were 
tried. From the results obtained it was clear that there was 
little practical difference in the response of the units or in the 
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Fig. 4. The two illustrations above show details of the installation of the pressurized hydraulic brake system used to operate the Maxaret units. 
On the left, the brake contral lever and ancillary gauges can be seen, while on the right are the oil reservoir A, the accumulator B, the air pressure 
gauge C, the hydraulic pump D, and the shut-down cocks E, all of which are mounted in the boot of the car that was used for the skid tests 


braking distances when the operating pressure was above 
750 lb/in*. The response was such that a rate of 6} to 7 
operations per second was obtained, independent of opera- 
ting pressures above 750 Ib/in*. It was therefore decided 
to make the remaining measurements with the units opera- 
ting at 1,500 lb/in*, which is the pressure recommended, by 
the makers, for aircraft use and which, if the units were not 
in use, would be capable of locking the wheels. 

During these initial tests, the brake-reaction rod anchorage 
brackets on the car failed because of the rapidly alternating 
stresses imposed on them by the on/off action of the Maxaret 
controlled brakes. In an attempt to overcome the difficulty, 
the front brakes of the car were changed from the original 
two-leading-shoe type to two-trailing shoes. It was found, 
however, that without the self-energizing characteristics of 
the leading shoes, it was impossible on most surfaces, to lock 
the car wheels even when applying a hydraulic pressure of 
2,500 lb/in*, which is the maximum working pressure of 


some components of the Maxaret system. The fitting of 
Maxaret units with modified valves, giving a less steep 
pressure rise and fall, reduced the effect of the rapidly 
alternating stresses. ‘These modified units, together with 
strengthened reaction rod bracxets and the original two- 
leading-shoe assemblies, were used for subsequent tests. 


Braking Distances 
Nearly all tests were made on wet surfaces, to reduce wear 
and tear of the car in general and of the tyres in particular. 
Maxaret units were fitted to all four wheels of the car, and 
comparative measurements of the minimum braking distances 
obtainable, both with and without the units in use, were made 
on five surfaces having different frictional characteristics. 
The surfaces were as follows : 
(a) An aerodrome runway, surface-dressed with granite 
chippings, in good condition. Tests, with pattern- 
tread tyres, were made over a range of 10 to 60 m.p.h. 


Fig. 5. Typical traces obtained from the wheel slip recorder: at the top, with anti-locking device in use on the front wheels only, and the rear wheels 
unbraked; and at the bottom, with the anti-locking device not in use, the front wheels being locked and the two rear wheels completely unbraked 


Key to the abbreviations: N.§.F. near-side front; N.S.R. near-side rear; 
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TABLE I: Braking distances, on different surfaces, of a car with and without anti-locking device 
im use on all four whvels 





With locked wheels 


Road surfaces 


(all wet) Braking* 


Speed 
m.p.h. — 


(a) 
Granite-chip surface 20 21 64 
dressing 30 43 69 
50 142 59 


(b) 
Rounded gravel asphalt 20 24 55 
carpet 30 66 46 
37 


(c) 
Crushed-gravel surface 54 
dressing 46 
38 


(d) 
Concrete, test track 


(e€) 
Rock asphalt, slippery 


track 20 32 





Mean overall 
deceleration 
per cent g 


Percentage 
decrease in 
braking 
distance 
with locked 
wheels 


With anti-locking device 


Mean overall 
deceleration 
per cent g 


Braking 


Speed - 
m.p.h. aa me 


20 23 58 
30 53 57 
50 158 53 


20 33 41 
30 77 39 
45 36 


20 43 
30 41 
45 40 


54 
53 
54 








*Mean of at least four tests. 


(b) A road having a bituminous carpet with a round 
gravel aggregate. The surface was in good condition 
but had a slight gradient. Tests were made, with 
smooth-tread tyres, at speeds of 20 to 45 m.p.h. 
During these tests, the deviation of the car from a 
straight path was also measured, Fig. 10. 
A road with a crushed-gravel surface dressing. This 
was showing some wear in the vehicle paths, but these 
were avoided as much as possible during the tests. 
Tests, with smooth-tread tyres, were made at speeds 
from 20 to 45 m.p.h. 
A test track with a concrete surface in good condition. 
Tests, with pattern-tread tyres, were made at speeds 
from 20 to 45 m.p.h. 
A test track having a special slippery surface of rock 
asphalt dressed with bituminous emulsion. Tests, 
with smooth-tread tyres, were made at speeds up to 
20 m.p.h. 

The results are given in Tables I and II and Figs. 7 and 8. 


Frictional properties of the road surfaces 

Examination of wheel-slip records showed that the opera- 
tion of each Maxaret unit was such that the braked wheels 
passed repeatedly through the point of critical slip, at which 
the braking-force coefficient is a maximum. It was necessary, 
therefore, in comparing the frictional properties of the various 
surfaces, to consider these peak values as well as the locked- 
wheel values. Deceleration-time records were therefore 
taken for each surface over a range of speeds with only the 
front wheels braked and locked. Pattern-tread tyres were 
used, the surface wetted, and the brakes were applied so that 
a well-defined peak deceleration was reached between 0-5 
and 1-0 sec after starting to apply the brakes. From the 
records, peak and locked-wheel decelerations were measured ; 
the results are given in Fig. 9. 


Steering control 

Tests were carried out on the aerodrome runway having a 
surface dressed with granite chippings, to determine the 
degree of steering control available with the anti-locking 
device in use under emergency-braking conditions. These 
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t Distance with anti-locking device in use shorter than that with lock 


tests consisted of attempting, while braking hard from about 
60 m.p.h., to steer the car round rubber marker pylons, 
spaced 30 yd apart, and trying to turn through 90 deg on 
left and right-hand bends of 100 ft radius, while applying 
maximum braking from a speed of 40 m.p.h. The layout is 
shown in Fig. 11. A 16 mm ciné film was taken of the 
behaviour of the car when executing these manoeuvres. Tests 
were also made on this surface to see if steering control could 
be maintained when the anti-locking devices were fitted to 
one wheel of each axle, the other wheel being locked ; 
measurements were also made of the braking distances, 
Table III. It is of interest to note that, with the wheels 
locked on one side and with the anti-locking device in 
operation on the other, there was a slight steering response 
in either direction, but the response towards the locked 
wheel side was greater than that towards the side on which 
the anti-locking device was fitted. 


Brake-fiuid consumption 

While the Maxaret units are in operation, actual flow of the 
brake fluid takes place ; measurements have been mage of the 
amounts of fluid used. During the tests of the car on the 
concrete surface, the fluid that would normally have returned 
directly from the Maxaret units and from the contro! valve to 
the reservoir was collected in a measuring cylinder. The 
fluid returned during the locked-wheel tests was the amount 
passed by operation of the control valve alone, since the 


Fig. 6. Typical deceleration-time record obtaincd when braking from 
a speed of 23 m.p.h. on wet concrete with Maxaret units in cperation 
on the front wheels and the two rear wheels unbraked 
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Deceleration 








TABLE I: Operation of Maxaret units on different road surfaces—each reading is the mean of at least four tests. 





Mean Mean Number of o r Percentage wheel slip* 
brak- overall second of m mye 
Road surfaces Speed ing  deceler- ——. ————— $$ ————_ 
(all wet) m.p.h. dis- ation 
tance per Left Right Right Left Mean Left Right Right Left Mean 
ft centg front front rear rear fro front rear rear 


45 
6-0 
55 


25 26 29 
32 28 32 
27 25 26 
54 32, 42 
42 40 39 
41 26 40 38 
40 29 32 36 
4l 32 38 39 
42 34 32 38 
35 26 14 38 
34 40 16 42 
40 36 17 42 








(a) 23 58 
Granite-chip 53 57 
surface dressing 158 53 

(b) 33 41 
Rounded gravel 77 39 
asphalt carpet 191 36 

(c) 31 43 
Crushed-gravel 74 4l 
surface dressing 40 

(d) 54 
Concrete, test 30 57 53 
track 54 
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(e) 
Rock asphalt, 20 50 27 
slippery track 











(revs. of rolling wheel —revs. of braked wheel) x 100 
revs. of rolling wheel 





* Percentage wheel slip figures are overall values obtained as follows : 


Table Ill : Braking distances and steering control of car with different arrangements of braked wheels 





Brakin Braking distance 

Braking Speed Gate ~~ corrected for Degree of steering control 

system m.p.h. ft 45 - -p.h. obtained while braking 
t 


114 113 Nil. Car continued in a . straight 
107 112 line irrespective of steering angle 
107 111 of front wheels 

119 117 

115 114 

114 113 


(i) 
All wheels locked 


45 
44 
44 
45 
45 
be 


GDB | 


Mean braking “distance at 45 m.p.h., 113 ft; standard 
deviation, 2 ft 


(ii) 45-8 133 128 
Anti-locking device 443 127 128 apart, Fig. 1, but not 20 yd apart. 
on all wheels 45:0 128 128 Car would turn left and right, but 

44-9 135 136 breakaway occurred if turn was 
45-0 139 139 attempted too sharply 
44:2 131 136 


Mean “braking "distance at 45 m.p.h., 133 ft; standard Increase. relative to locked-wheel 
deviation, 5 al distance, 17 per cent 


(iii) 44- 4 121 Steering held ‘straight, car went 
Anti-locking device 131 straight. Some response to right- 
on left wheels ; ‘ 130 hand turn, very little to left-hand 
right wheels locked 5° 128 turn 

5: 127 
45-0 126 126 
Mean braking distance at 45 : m.p. Ss 128 ft; standard Increase ‘gelative to locked-wheel 
deviation, 3 ft distance, 13 per cent 
_——- — - — —EE — © ——— ee —— —E ES | 

(iv) 45°55 129 Slight steering response either way 
Anti-locking device on 45-7 131 but more to left than right 
right wheels ; left 45:3 131 
wheels locked - —— Oo a - —————— —— - 

"Mean braking distance of 45 m.p. ph, 127 ft Increase relative to ) locked-wheel dis- 
tance, 12 per ¢ cent 





126 Initial pull to left, “easily corrected. 
126 124 Slight oo to either way but 
130 124 more to left than right. If 90 deg turn 
134 122 to left attempted too sharply, car 
123 132 spun through 180 deg 

123 128 

123 123 

120 123 


EE . —EE — 


(v) 
Anti-locking device on 
right front and left rear 
wheels ; other wheels 
locked 


EROS S55 
WOSOUBBWUAU 


Mean braking distance at 45 m.p.h., 125 ft; standard Increase relative to > locked-wheel dis- 
deviation, 3-3 ft tance, 10 per cent 
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Fig. 8. Four diagrams showing 
mean overall deceleration from 
different speeds, A with and B 
without the anti-locking device 
in operation, on different road 
surfaces and with different tyres. 
These surfaces and tyres are, 
(a) wet granite chip surface 
dressing, and  pattern-tread 
tyres: (b) wet rounded gravel 
asphalt carpet, and smooth- 
tread tyres: (c) wet crushed 
gravel surface dressing, and 
smooth-tread tyres: and (d) wet 
concrete test track, and pattern- 
tread tyres fitted to the car 
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Maxaret units were then inoperative. Additional measure- 
ments of the quantities of fluid used by each individual unit 
and the control valve were made by jacking the car up and 
operating by hand each Maxaret unit in turn, the exhaust 
fluid being collected in the measuring cylinder as before. The 
results are shown in Fig. 12. 


Discussion of results 

It can be seen from Table I and Fig. 7 that the minimum 
braking distances on wet surfaces when the Maxaret anti- 
locking device was in operation were generally greater than 
when the car was braked with locked wheels, but that the 
difference diminished as the initial! speed was increased. 
These differences ranged, for example, from 2 to 35 per cent 
longer at 20 m.p.h. on surfaces (d) and (b), and from 9 per 
cent shorter to 1 per cent longer at 45 and 50 m.p.h. respec- 
tively, for surfaces (d) and (a). These results are illustrated 
more clearly in Fig. 8, which shows that on all the surfaces 
on which tests were made, the mean overall deceleration with 
locked wheels fell as the speed increased, but with the anti- 
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locking device in use, the reduction in deceleration as the 
speed increased was almost negligible. It seems, therefore, 
that above certain speeds, braking on wet surfaces with the 
anti-locking device might have given shorter braking distances. 
Figs. 7 and 8 show that shorter braking distances were 
obtained, by using the Maxaret units, when the initial speeds 
were greater than about 65, 45, 40 and 30 m.p.h. for surfaces 
(a), (b), (c) and (d) respectively, the first figure being obtained 
by extrapolation. 

The probable explanation of the superior braking perform- 
ance with the anti-locking device at higher speeds lies in the 
fact that the wheels are repeatedly passing through the region 
of peak braking-force coefficient, Fig. 1, and, as shown in 
Fig. 9, the ratio of peak deceleration to locked-wheel deceler- 
ation is greater at higher speeds because of the fall in the 
locked-wheel coefficient on wet surfaces, as compared with 
that on dry surfaces. 

Considering in detail the operation of the Maxaret unit it 
appears that, during the period in which the unit is opening 
the exhaust valve in the braking system, the brake pressure is 


Fig. 7. Braking distances obtained, A with and B without the anti-locking device in operation, during test runs on four different wet rood surfaces 
From left to right, these surfaces are, granite chip surface dressing, rounded gravel asphalt carpet, crushed gravel surface dressing, concrete track 
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Fig 10. Final deviaticn 
from straight path 
of car when braking 
with locked wheels cn 
the road surface (b) 


+ 


released and no braking effort is being applied. Thus, to keep 
to a minimum the time during which no braking is occurring, 
it is important for these devices to operate as rapidly as 
possible. Table II shows that the units were making between 
4 and 7 operations per second ; the lowest rate of operation 
occurred on the slippery surface, presumably because the 
brake pressure had to be fully released before the road wheel 
was capable of picking up speed again. 

The figures for percentage wheel slip given in Table II 
refer to the overall values for complete stops. Owing, how- 
ever, to the method of operation of the Maxaret units, the 
instantaneous slip may lie between zero and 100 per cent. 
Further improvement in braking performance could no 
doubt be obtained if it were possible to design the units to 
operate over a smaller range of slip, so as to work as long as 
possible at the value of slip at which maximum braking can 
be obtained. 

Undoubtedly the most striking feature of the tests was the 
degree of steering control that was retained and the conse- 
quent freedom from deviation when braking with the 
Maxaret units in use at brake line pressures that would 
normally have caused all wheels to lock immediately. With 
the anti-locking device on all four wheels, steering was 
positive, although rather sluggish, and no difficulty was 
experienced in steering the courses shown in Fig. 11. If, 
however, too sharp a turn was attempted at high speed, 
breakaway occurred in just the same way as in normal driving. 


It was not possible to make any quantitative measurement of 


the steering control available in these tests ; the only method 
used was to take ciné films of the vehicle manocuvres. 


Fig. 9. Deceleraticns obtained on different wet road surfaces, (a) to (d), as defined in Fig. 8, with only 


deceleration, locked — -—< © om 








The advantages of the steering control available with the 
units in use were, however, realized better in the tests on 
normal road surfaces having the usual moderate camber than 
in tests on flat test tracks. In the locked-wheel tests it was 
essential, especially when braking from the higher speeds, for 
the car to be positioned exactly on the crown of the road 
when braking, otherwise any slight deviation to one side 
caused it to slide down the camber and to hit the road verge. 
Deviations of the car, when braking on one of the road 
surfaces with all wheels locked, are plotted against speed in 
Fig. 10. This shows that, at speeds above 30 m.p.h., consider- 
able angular deviations occurred. Wheel traces showed that 
during these tests the front wheels locked simultaneously, 
with or, perhaps, slightly before the rear wheels; this is 
known to be a stable condition’. It is probable that under 
these conditions, the deviation was caused by the front wheels 
sliding down the camber, the motion of the car then being 
affected by local variations in braking-force coefficient across 
the road surface. A turning couple would thus be set up and 
cause deviation to occur. This deviation did not occur on the 
two surfaces (a) and (d), which had no camber. 

With the anti-locking device in use, no difficulty was ex- 
perienced in keeping the car straight and in its correct traffic 


Fig. 13. Installation 
of the vehicle type, 
Maxaret unit on the 
front off-side wheel 
of a private car 


A Maxaret unit; Belectro- 
magnetic valve ; C pressure 
transducer 





the front wheel brakes applied 
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Fig. 11. Right: Diagram showing the layout of 
the course for assessing steering control while 
braking with the Moxaret units in use 


Fig. 12. Relationship between braking distance 90 deg 
and fluid flow in the Moxaret system. The 
initial speeds range from 11-47 m.p.h., and the 
spill from one operation of the control valve is 
approximately 20 cm* 


Right-hand bend 


lane when braking from any speed. Table II shows that the 
rate of operation, that is, the number of times the brakes were 
released per second, varied from about 4 to 8 per second with 
an overall mean for all surfaces of about 5} per second. The 
rate did not appear to be affected by the speed from which 
the vehicle stopped. On the surfaces that gave a higher mean 
overall deceleration, surfaces (a) and (d), the rate of operation 
on individual wheels tended to be slightly higher and on the 
slippery surface (e) it was slightly lower than this mean. The 
mean value of the wheel slip varied from 26 per cent to 42 
per cent, except on the slippery surface, where it rose to 78 
per cent. There was no obvious relationship between the 
amount of wheel slip and the speed of operation of the units, 
although both depend on the road-surface characteristics. 

It is evident from Fig. 12 that conventional master cylinders 
would be inadequate for an anti-locking device of this nature 
Although each unit required only between | and 2 cm* of fluid 
per operation of each brake exhaust valve, the total amount 
required was proportional to the braking distance, Fig. 12 
For a braking distance of 100 ft on wet concrete, with Maxaret 
units operating on each wheel, 80 cm‘ of fluid were required, 
whereas the maximum displacement of a normal j in 
diameter master cylinder is only about 70 cm*. Even if a 
cylinder of sufficient capacity were used, the brake-pedal 
travel to maintain the required pressure in the system would 
become excessive. It is therefore necessary with this type of 
device to use some form of pressurized reservoir, or contin- 
uous-flow type of hydraulic power brake system. 


PART II 


Tests with anti-locking units designed specially for use 
on road vehicles 

In the light of experience gained both from the experiments 
described in Part I and from their own development work, 
the Dunlop Rubber Co. have designed and produced a 
braking system specially for use on road vehicles, incorp- 
orating a new design of Maxaret Unit*. Tests have been 
made by the Laboratory, in co-operation with the Dunlop 
Rubber Co., with a Jaguar Mark VII car having double-pad 
disc brakes and fitted with this braking system. The front 
wheel installation and instrumentation is shown in Fig. 13. 

The main differences between the redesigned components 
and those used in the earlier experiments are in the method of 
driving the unit and in the operation of the valve system. 
Each is driven from the road wheel by means of a geared ring 
on the inside of the brake disc, and operation of the unit opens 
an exhaust valve but does not shut off the supply. The 
exhaust valve spring also provides the restoring force for the 
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Fig. 14. Typical curves obtained (a) with vehicle type, anti-locking 
units in operation while braking from 35 m.p.h. cn wet concrete, and 
(b) with locked whecis while broking from 34 m.p.h. on wet concrete 


inertia flywheel. A restriction device, known as a modulator, 
on the pressure inlet side permits an initial flow of brake fluid 
to take up the brake clearances. This allows full-brake 
application immediately, and then the flow through the 
modulator is restricted so that, as the exhaust valve of the 
Maxaret unit opens, the quantity of brake fluid flowing out 
is greater than that flowing through the modulator, and the 
brake-cylinder pressure is therefore reduced. On closure of 
the exhaust valve, the brake-cylinder pressure builds up 
again as rapidly as the modulator will allow. These more 
gradual pressure changes, combined with the absence of self- 
servo action in disc brakes, obviated the severe judder that 
was experienced in the earlier tests. Comparison of the 
deceleration-time curve, Fig. 14, with that shown in Fig. 6 
shows that, although the variation in deceleration can be 
observed, there was not any appreciable judder. 

With this system, the brakes are applied by the normal foot- 
brake pedal, which operates a power valve controlling the 
hydraulic pressure at the brake cylinders and giving line 
pressure dependent on the force applied to, and with virtually 
no movement of, the brake pedal. Although operated by a 
single control and from a common pressure supply, the rear 
and front wheel braking systems are independent of each 
other. Each of the two anti-locking units, however, controls 
the brake pressure to both wheels of the pair, so operation of 
a unit reduces the braking on both wheels of the axle at that 
end of the vehicle. 

Measurements were made of the minimum braking dis- 
tances obtainable with maximum brake application, on the 
same five surfaces used in the earlier tests. Comparative 
tests were carried out both with and without the anti-locking 
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Fig. 15. Braking distances obtained, A with and B without the vehicle type units, on the four different wet road surfaces (a) to (d) 
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Fig. 16. Below: Mean overall deceleration from different speeds, A with and B without vehicle type units, on the wet road surfaces (a) to (d) 
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TABLE IV: Braking distances, on different road surfaces, of a car with and without vehicle-type 
anti-locking units in use—car fitted with disc brakes and pattern-tread tyres 
With locked wheels With anti-locking units in use Percentage 
decrease in 
Road surfaces - a ~ —-+- braking 
(all wet) Braking Mean overall Braking Mean overall distance 
Speed distance deceleration Speed distance deceleration with locked 
m.p.h. ft per cent g m.p.h. ft per cent g wheels 
(a) : 
Granite chip 30 4l* 74 30 47* 64 14 
surface dressing 50 147* 57 50 139* 61 —5t 
; Frac ‘ rvs A sa) alaideedsnapiiite poi oaksaaeaipa abide kt chet oe oS Sed FEL POE 
(b) 
Rounded gravel 30 70* 43 30 66* 46 —5 
asphalt carpet 45 159 43 45 146 46 —8 
(c) 
Crushed-gravel 30 53 57 30 47 64 —11 
surface dressing 45 134 49 45 109 62 —18 
(d) 
Concrete, test 30 47 64 30 47 64 0 
track 45 127 53 45 121 56 —4 
(e) 
Rock asphalt, 20 51 26 20 44 30 —13 
slippery track 











All measurements were mean of four tests except those marked * 
+A minus sign denotes that the braking distance with anti-locking units was less than with locked wheels. 
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device in use on a car fitted with pattern-tread tyres. Speed 
and distance were measured, as before, by a fifth wheel, and 
deceleration-time curves were obtained with a Cambridge 
decelerometer. 

Table IV gives the minimum braking distances obtained in 
repeated tests made from speeds of 30 and 45 m.p.h., with and 
without the anti-locking units in use, for each surface when 
wet. The braking distances for various speeds are given in 
Fig. 15, while Fig. 16 shows the overall deceleration obtained 
with and without the units in use on each surface. 


Braking performance 

A comparison between the deceleration-time curve, shown 
in Fig. 14(a), of braking with the vehicle type anti-locking 
units in use, and that for braking with the original aircraft- 
type units, Fig. 6, shows the improvements obtained with the 
newer units. When the original unit operated, the brake 
pressure periodically fell nearly to zero, with a corresponding 
fall in the deceleration-time curve, but with the new 
units, the reduction in pressure, and therefore deceleration, 
was far less. 

In addition, the tests showed a greater improvement in 
the braking distances relative to the locked-wheel distances. 
Table IV and Figs. 15 and 16 show that, except for surface (a) 
at the lower speeds, the braking distance was less with the 
anti-locking units in use than when braking with locked 
wheels. The degree of improvement was dependent upon 
the nature of the road surface and on the initial speed, the 
greatest improvement being obtained in braking from the 
higher speeds on the more slippery surfaces. 

The results given in Fig. 16 show that on all the surfaces 
tested, the mean overall deceleration, with locked wheels, fell 
as the initial speed increased, but remained reasonably 
constant when the anti-locking units were in use. This 
feature was also observed in the earlier tests with the aircraft- 
type units, Fig. 8. Differences between the locked-wheel 
braking results obtained in the original tests and in these 
later ones are probably due to several factors, including a 
further year’s wear of the road surfaces, variation in the road 
surface friction due to seasonal and temperature effects, and 
to the use of different tyres. 


Steering performance 

With the anti-locking device on all four wheels, steering 
control was positive and no loss of steering response, as 
compared with the unbraked state, was noticed. No difficulty 
was experienced in steering through the course shown in 
Fig. 11, provided the speed and degree of turn were not great 
enough to cause breakaway, as in normal driving. When 
braking from the higher speeds on road surface (b), which 
had a slight bend at the end of a limited straight stretch, the 
car mounted the verge with locked wheels on several occa- 
sions, but, with the anti-locking device in use, ‘no difficulty 
was experienced in keeping it to its proper course on’the'road. 


Concluding remarks 

The results described in Part I of this paper clearly indicated 
the potential value of the aircraft-type Maxaret anti-skid 
device in providing increased safety when braking in emer- 
gencies. Its value arises from the reduced braking distances 
obtained when braking from the higher speeds, particularly 
on wet roads, and from the retention of sufficient steering 
control to enable the driver to keep the vehicle on the road 
and, in many cases, to avoid obstacles when braking in an 
emergency. There were, however, certain practical diffi- 
culties in applying the device to commercial vehicles and 
private cars. 

In Part II, the results relating to an improved version of the 
Maxaret device specially designed for use on road vehicles 
show that the main difficulties can be overcome and that 
improvements have been made. The result on most road 
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surfaces is that the braking distances obtained are shorter 
than if all four wheels are locked. 

There seems little doubt that, from the safety viewpoint, 
the Maxaret anti-skid device, particularly when used in 
conjunction with a disc-type braking system, possesses 
distinct advantages over the conventional type of coupled 
braking system, the inherent defects of which are likely to 
become more apparent as the performance and speed of 
vehicles increase and as detailed information on vehicle 
behaviour in emergencies becomes available. 

It should be noted that the fitting of anti-locking devices is 
likely to have advantages other than those mentioned above. 
For example, in cases of severe brake unbalance arising from 
lack of proper maintenance or from defects in the brakes on 
one wheel of an axle, the loss of directional stability that can 
arise when braking sharply might be avoided. 

There would be advantages in fitting anti-locking devices 
to goods vehicles, even if only on the rear wheels, to overcome 
the difficulty of providing both adequate braking on all 
wheels when the vehicle is fully laden and the prevention of 
rear-wheel locking when the vehicle is unladen. The like- 
lihood of jack-knifing of trailers, owing to the locking of the 
rear wheels of the tractor or prime mover vehicle, would 
also be avoided. 

Another useful application for anti-locking devices is to 
solo motorcycles. Locking of the front wheel almost 
inevitably causes the rider to fall off, and even the very 
skilled rider has difficulty in controlling a solo machine when 
its rear wheel is locked. It may be advisable to point out here 
that although these devices can prevent a road wheel from 
locking when excessive braking is applied in a longitudinal 
direction, they can have no effect on a side slip caused by 
excessive transverse forces that occur when cornering at too 
high a speed or manoeuvring the road wheel too violently. 
Many motorcyclists do not use their front brake at all when 
the road surface is wet, presumably because of the fear of 
losing control of the machine. The front brake, however, 
contributes more than the rear brake to stopping in an 
emergency ; consequently any device that will enable the 
rider to apply maximum braking on the front wheel, con- 
fidently knowing that it will not lock, is likely to make a 
substantial contribution to the rider’s safety. 

The assistance of the Aviation Division of the Dunlop 
Rubber Co. Ltd., in supplying the Maxaret units and other 
components of the system used in these tests, and for advice 
in operating them is gratefully acknowledged. All the work 
described in this paper was carried out as part of the pro- 
gramme of the Road Research Board of the Department of 
Scientific and Industrial Research, and the paper is published 
by permission of the Director of Road Research. 
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OX Y-MUFFLER 


A Catalytic Exhaust Purifier for Application to Engines Operated in Buildings 
, PE I 


FE xnaust fumes may be a serious hazard when petrol 
engines are operated in enclosed areas. To overcome this 
problem, Oxy-Catalyst Inc., of Wayne, Pennsylvania, have 
developed a device, called the Oxy-Muffler, which is claimed 
to reduce the amounts of organic material and carbon 
monoxide in exhaust gases. 

In the Oxy-Muffler, a catalyst is employed to encourage 
combination of the exhaust gases with oxygen. This catalyst 
is a chemical that reacts continuously with the exhaust gases: 
after the gas reaction is complete, the catalyst reverts to its 
original state. The reaction of exhaust gases with oxygen, 
in the presence of catalyst, results in a release of heat, which 
is indicated on a catalyst activity meter. To start the chemical 
reaction, there must be some outside source of energy: in 
the Oxy-Muffler this energy is the heat from the engine 
exhaust. In fact, the temperature of the exhaust gases must 
be brought up to 600 deg F. Once started, the catalytic 
reaction continues in full operation as long as the engine is 
running. 

Three sizes of Oxy-Muffler are manufactured: one for 


engines with swept volumes of up to 75 in*; another for 
engines of 75 to 150 in* swept volume; while the third is for 
units of 150 to 230 in* swept volume. All are designed for 
maximum engine speeds of 3,000 r.p.m. 

The engine exhaust gases pass through piping to the 
venturi air inlet of the muffler. At the venturi, they mix 
with the appropriate amount of fresh filtered air. Then they 
enter the catalyst chamber, where the reaction begins; 
when they leave this chamber, the amount of fumes, odours 
and carbon monoxide is at a safer level. A stainless steel 
tube in the catalytic mass forms a well to house a sensing 
thermocouple to indicate the temperature of the catalytic 
mass. This indication shows the operator exactly how the 
catalyst is functioning. 

In most applications, the Oxy-Muffier is comparable in 
size to the existing muffler, or silencer, of the engine. It 
must, however, be mounted in a horizontal position. The 
connections are arranged to offer a minimum of restriction 
to the gas flow, and all the piping is of the same internal 
diameter as that of the engine exhaust, outlet or down-pipe. 





Needle Thrust Bearing 


{ Nadella Component, Which is Designed for Economy in Respect of Both Space and Cost 


As a result of extensive development work and practical 
tests, the Société Anonyme des Roulements Aiguilles 
Nadella have produced a special bearing to deal with axial 
loads. In this patented design, the assembly comprises a 
hardened steel retainer with radial pockets for the needle 
rollers, and a race of hardened steel. The retainer is accur- 
ately centred by a lip that is formed round the periphery of 
the race. 

This retainer holds the needle rollers securely in position 
so that they cannot fall out while the component is handled 
during the assembly of the machinery in which it is being 
applied. It also affords positive guidance for the needle 


The Nadella needle thrust bearing has a substantial load capacity, and 
its requirement with regard to axial space is only 2-8 mm, or 0-11 in 


rollers, to ensure trouble-free operation. If the needles are 
not adequately guided, over-heating and wear may occur, 
because of the setting up of stresses parallel to the axis of 
rotation; these stresses might be transmitted to the retainer 
by the needle rollers in such a way that the friction would be 
increased. To enable the retainer to be of minimum thickness, 
it is of a slightly dished form, which gives it adequate 
rigidity. By limiting the thickness of the retainer, space is 
made available for lubricant. 


Principal advantages 

The principal advantages of the Nadella needle thrust 
bearing are as follows. For the standard sizes shown in the 
Table, its axial space requirement is only 2:8 mm, that is, 
0-11 in. The bearing has substantial capacity to deal with 
thrust loads. Its friction coefficient is low, so it can be used 
for high-speed applications without any danger of its over- 
heating. 

The bearing is of robust construction so the lubrication 
arrangements can be simple. Its cost is relatively low and it is 
claimed to have a long service life. These bearings can 
accommodate a limited radial displacement of their shafts, 
so they can be used in conjunction with bearings designed to 
take radial loads. 


Mounting and assembly 

Any plane surface of adequate hardness can be employed 
as the opposing race for the needle rollers of the thrust 
bearing assembly; however, this surface must be smooth and 
machined accurately normal to the axis of the shaft. Shoul- 
ders on shafts and pinion faces are commonly employed for 
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Some typical applications for 
the Nadella thrust bearing 
They are as follows: (a) 
heavy commercial vehicle 
differential; (b) final drive 
reduction gear for light 
vehicle; (c) gearbox fay- 
shaft; (d) live tailstock of a 
lathe; (e) steering pivot 


the opposing races. If the formation of a race on the com- Where it is mounted in an axial housing or on an external 
ponent is not practicable, a hardened and ground steel disc member, the bore of the shoulder should have a diameter 
can be used. This disc can be through-hardened, case- that is not less than the internal diameter of the race. 
hardened or surface hardened. For most applications, lubrication should be effected by a 
The bearings should be installed concentric to the axis of | good mineral oil, especially when the running speeds are high. 
rotation, preferably being located at their outer peripheries. For lower speeds, a medium viscosity bearing grease can be 
In some instances, however, it is permissible to locate them used safely in normal service. It is possible to provide for 
at their inner peripheries. As has already been mentioned, permanent lubrication that will last the life of the bearing. 
the bearing is self-centring so far as relative location of the Nadella also manufacture special needle thrust bearings for 
crown of needles and the race is concerned. This greatly high precision applications. These bearings are of similar 
simplifies assembly. design, but have a slightly thicker race, machined to close 
Since the race is only thin, it should be supported by arigid tolerances. They are used largely to cope with heavy loads or 
and continuous shoulder or other abutment face. If the where accurate axial location is required, as in the case of 
bearing is mounted on a shaft, the diameter of this shoulder machine tool spindles. Further details can be obtained from 
should be at least equal to the outside diameter of the race. Insley (London) Ltd., of 21, Poland Street, London, W.1 


Diagram showing the principal dimensions cf the thrust bearing and, below, a table of standard and non-standard sizes scheduled for production 
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Standard sizes 
-1024 
‘1811 
3780 
6535 
‘8504 
‘0866 
3622 
Non-standard size 
1-6142 24°8 
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American Design Outlook 


Views of an Industrial Designer in the United States on the Future Requirements in Respect of 


Automobile Design in His Country 


Recent reversals in the fortunes of the American 
automotive industry have set in motion a drastic re-evalua- 
tion of current automotive design. Henry Dreyfuss, in an 
article in the July, 1958, issue of Consumer Reports, states 
that American cars are unsafe, inconvenient and uncom- 
fortable, and that Detroit has lost sight of the needs of 
people who drive cars. He goes on to say that the appalling 
accident rate is one indication that designers are dangerously 
out of touch with reality. 

The American National Safety Council reports that 
80 per cent of automotive accidents are the result of human, 
not mechanical, failure. It would be interesting to know 
exactly how many of these human failures can be attributed 
at least partly to the fact that the driver’s efficiency was 
impaired by physical discomfort due, for example, to poor 
seat design, illogical arrangement of controls and inadequate 
visibility. The author appeals for the introduction of new 
standards of quality in automotive design. These standards 
would not only be in the interests of the public, but also 
might really help to sell cars. Many of the human engineer- 
ing standards suggested have already been applied by 
manufacturers of aircraft and heavy commercial vehicles, 
who have paid considerable attention to the design of really 
comfortable seats and efficient control layouts. In military 
equipment, also, where all design ultimately is a matter of 
life and death, these principles have been applied. 

Seat cushions should be firm in the middle and soft at 
the forward edge. Hard forward edges impair circulation 
in the thighs and tend to numb the muscles that operate 
the brakes and accelerator; they may even cause blood clots. 
Soft-centred cushions tend to cause tiredness by diffusing 
the weight of the body rather than by concentrating it 
where nature intended. 

Confusion is caused by the fact that control arrangements 
differ widely as between one type of vehicle and another. 
A noteworthy example of this lack of uniformity is the hand 
brake. With regard to foot brakes, the advent of power 
actuated controls calls for a complete re-assessment of 
control design. The author suggests that since, in an 
emergency, the hand reacts quicker than the foot, serious 
consideration should be given to the employment of a small 
sensitive brake control adjacent to the steering wheel rim. 
This, if it is desirable, would, of course, only be practicable 
in cars equipped with automatic transmissions. 

The advent of power steering also calls for a reconsidera- 
tion of the control problem. Currently, steering wheels not 
only occupy an unnecessarily large amount of space in the 
car, but are also a menace in the event of a collision. The 
small light controls, as used in commercial airliners and 
military tanks, are worthy of serious consideration. 

Push-button controls are being employed increasingly, 
and, therefore, the danger that the driver may push the 
wrong button is correspondingly greater. For accurate 
selection, these push-buttons should be close to the driver’s 
hand, like typewriter keys; also, their locations, shapes, 
sizes and textures should be standardized so that the driver 
does not have to look at them, but can keep his eyes on the 
road ahead at all times while he is operating them. 
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Henry Dreyfuss has been one of America’s foremost industrial 
designers for almost 30 years. Born in 1904 in New York City 
and educated there, he began his career as a theatrical designer 
at the age of nineteen. At the age of twenty-five, he left 
Broadway and the great success he had earned there, to pioneer 
in the then new field of industrial design. Among the diverse 
products of industry and government to which he has lent his 
talents are telephones, ocean liners, turret lathes, service 
stations, farm tractors, fountain pens, printing presses, missile 
launchers, TV sets, aeroplane interiors, thermostats, and troop 
carriers. He is today a Past President and Fellow of the 
American Society of Industrial Designers, an organization which 
he helped to found. He has lectured on industrial design at 
Harvard, Yale, M.I.T., and before many engineering societies. 
He is an Associate in Industrial Design at the California 
Institute of Technology, Visiting Professor at U.C.L.A., and 
serves on the Visiting Committee of Harvard's Graduate School 
of Design. His book, ‘‘Designing for People’’, was published 
in 1955 by Simon and Schuster Inc., 630, Fifth Av., New York, 20. 











In connection with the problem of providing adequate 
rearward vision, the author suggests that the employment 
of two mirrors is far from satisfactory. Bearing in mind 
the need for keeping an eye on the road ahead, it is 
obviously confusing and fatiguing to have to glance con- 
tinually to a mirror above eye level inside the car and then 
to another outside. It is suggested that this might be 
avoided by the employment of a single periscope system 
to give an unimpeded view of the road behind. 

Another measure that is suggested for reduction of 
muscular, visual and mental fatigue of the driver is inter- 
national standardization of a system of signal lamps. In 
this connection, the code of lamp signals commonly used 
by commercial drivers is worthy of careful study. Both 
colour and location of the lamps are important because a 
surprisingly high proportion of drivers is colour-blind. 
Perhaps the most important part of such a system would 
be the rear lamp arrangement. The importance of 
standardization of lamp intensity has been emphasized by 
the current trend towards large and complex tail lamp 
arrangements on American cars. In heavy traffic at night 
the multiplicity of blinding rear lamps is both confusing 
and dangerous. 

So far as cleaning is concerned, the exterior design does 
not present any insuperable problems. More atterition is 
needed to facilitate the cleaning of the inside of the cars. 
For example, in cars the floors of which are below the level 
of the sills, a small cleaning hatch would be most useful; it 
would then be relatively easy to sweep the dirt out through 
the hatch instead of struggling to lift it up over the sill. 
Waterproof materials might be used more for trim, to 
facilitate cleaning. 

The author’s statement to the effect that American car 
designers have fallen into the trap of judging their products 
solely by the?r own standards is worthy of serious con- 
sideration by manufacturers in other countries. He feels 
that the men of Detroit have dictated taste while convincing 
themselves that they have been following public taste. 
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Recent Publications 
Brief Reviews of Current Technical Books 


CABMA Register of British Industrial Products 
for Canada, 1958—1959 


London: ILIFFE AND Sons Ltp., Dorset House, Stamford 
Street, S.E.1. 1958. 9} & 7. 656 pp. Price 15s. 

_ The CABMA Register has been published annually since 1953 
for the Canadian Association of British Manufacturers, whose 
object is to develop an ever-greater market for British goods in 
Canada and so stimulate the two-way flow of trade between the 
two countries. It has proved of service to the Canadian buyer and 
consequently of value in stimulating Canadian purchases from 
Britain. In this sixth edition, emphasis has again been placed upon 
capital and industrial goods of British manufacture required by 
Canadian industry. All the information contained in previous 
editions, including that concerning the telephone exchanges, has 
been brought up-to-date. 

A Buyers’ Guide is included. It lists alphabetically some 3,200 
British products available to the Canadian market, with their 
suppliers given under each heading. The French equivalents of 
these headings are set out in alphabetical order in a separate 
glossary. A directory of nearly 4,000 British firms is given, 
together with details of their distribution arrangements in Canada, 
and in another section there is further information about some of 
these firms and the products they supply. Proprietary names 
and trade marks are given in special sections, which enable the 
Canadian buyer to identify products and their sources of supply. 
The six sections of the Register are easily identified by the slotted 
index and tinted paper, and instructions are given in French as 
well as in English on the title pages of each section of this 
useful work. 

The CABMA Register is the Canadian buyers’ standard work of 
reference and the degree of completeness and efficiency attained by 
this edition has once again made possible by the full co- 
operation of the following sponsoring organizations: in Canada, 
the Dollar-Sterling Trade Council and, in the United Kingdom, 
the Dollar Exports Council, the Federation of British Industries, 
the National Union of Manufacturers and the Scottish Council 
(Development and Industry). Among the contents are: intro- 
ductory messages and details of the CABMA Organization; 
Buyers’ Guide; French Glossary: Manufacturers and Distributors; 
Canadian Distributors’ announcements; Proprietary names; and 
Trade Marks. 


Motor Vehicle Exercises in Calculation 

By H. G. Miles, B.Sc., and L. W. F. Elen, M.Sc. 

London: CLEAVER-HUME Press Ltp., 31 Wright’s Lane, 
W.8. 1958. 74 X 5. 95 pp. Price 5s. 6d. 


The exercises in this book provide a course in calculations to 
cover the Motor Vehicle Technology syllabus of the City and Guilds 
examinations in Motor Vehicle Mechanics. In the new syllabus, 
the work to be done in each of the three years is specified. Exercises 
1—25, together with the revision exercises, cover the work of the 
first year, while exercises 26—38 cover the second year. There 
are no calculations in the third year. A summary of data and 
formulae, as well as answers to the problems are given at the end 
of the book. 


Proceedings of the International Conference on 
Fatigue of Metals, 1956 
London: INSTITUTION OF MECHANICAL ENGINEERS, 1, 
Birdcage Walk, S.W.1. 1958. 11 X 8}. 961 pp. Price 90s. 
The International Conference on Fatigue of Metals was spon- 
sored by the Institution of Mechanical Engineers, in co-operation 
with the American Society of Mechanical Engineers and with the 
participation of a number of British societies and institutions. 
It was held in London in September 1956 and in New York in 
November of the same year. Eighty-one papers were presented 
in London under five main headings, as follows: stress distribution; 
temperature, frequency and environment; metallurgical aspects of 
fatigue; basic aspects of fatigue; and engineering and industrial 
significance of fatigue. Under the last heading there were three 
sub-headings, which were: general service, automobiles, and 
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specific components; airframes and engines; and marine engines, 
railways and welding. 

The conference in New York formed part of the A.S.M.E. 
Annual Meeting, which was attended by nearly 7,000 members of 
that Society. There were consequently as many as twelve groups of 
papers being discussed simultaneously. The papers were grouped 
into six sessions, the subjects of which were as follows: basic 
studies; stress concentration, combined stress tests, effect of 
mean stress; cumulative damage, statistical aspect, repeated 
strain cycling, effect of frequency; effects of temperature, metal- 
lurgical aspects, light alloys, corrosion; engineering and industrial 
significance of fatigue; general service, automobiles, aircraft 
engines, marine machinery, railways, welding; and engineering 
and industrial significance of fatigue: aircraft structures. This 
work is of inestimable value as a collection of scientific treatise 
of the highest order on all aspects of fatigue. 


How to Get Ahead in the Automotive Business 

By W. H. Crouse. 

London: McGraw HILL PUBLISHING Co. LTD., 95, Farring- 
don Street, E.C.4. 1958. 8 XK 5}. 44pp. Price 7s. 6d. 

This book has been prepared as a guide to the study of the 
five books of the ““Automotive Mechanics Series’, most of which 
have been reviewed in Automobile Engineer. It includes chapters 
on how to study and remember what you read; how to get on in 
the shop; how to work well with others and be popular; advancing 
in your profession; and the implications of owning a shop or 
business. 


The Motor Vehicle 
By K. Newton, M.C., 

M.1.Mech.E., and W. 

M.1.Mech.E 
London: ILIFFE AND Sons Ltp., Dorset House, Stamford 
Street, S.E.1. 1958. 8} K 5}. 684 pp. Price 45s 

First published in 1929, this book has been revised many times 
and is now in its sixth edition. It has become established as a 
standard work, primarily for students of automobile engineering, 
but it is also most useful as a work of reference for practising 
engineers. In the latest edition, some 80 pages have been added, 
and the entire book has been thoroughly revised. Despite the 
heavy costs involved in a revision of this type, the price has been 
limited so that it continues to be within the reach of the average 
student. 

Part I deals with fundamentals of mechanics, and includes a 
chapter explaining the principles of engineering drawing. Part II 
is devoted to a study of automobile engines of both petrol and 
diesel types, attention being given also to matters such as fuels and 
lubrication. In Part III, gearboxes and other transmission com- 
ponents, axles, brakes, steering, chassis details, and suspension 
are covered 

The new material includes recent developments in carburettors, 
including multi-barrel types; fuel and oil pumps; opposed-piston 
and free-piston engines; gas turbines; supercharging and super- 
chargers, which now are dealt with in a separate chapter; centri- 
fugal and fluid-friction clutches; Manumatic two-pedal control 
system; Porsche synchromesh gearbox; auxiliary gearboxes and 
overdrives. The section on torque converters and automatic gear- 
boxes has been expanded into a separate chapter, which includes 
the following new sections: Chevrolet Turboglide transmission; 
Borg-Warner transmission; Wilson automatic gearboxes; and 
MAAG control. There are also new sections on the Garrington 
constant velocity universal joint; Thornton Powr-Lok differen- 
tial; Kirkstall double-reduction axle; and the Clayton Dewandre 
master servo unit. Information is also given on many of the latest 
engine designs for both private and commercial vehicles. 

The book is illustrated with over 600 specially prepared draw- 
ings and photographs, which provide a valuable supplement to 
the text. So far as possible, non-technical language is used and 
mathematics have been largely excluded. However, from this, it 
should not be concluded that the work is in any way inferior. On 
the contrary, it is a sound text book of automobile design practice. 


AC.G.1,, A.M.Inst.C.£., 
O.B.E., B.Sc., A.C.G.L., 


B.Sc., 
Steeds, 
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Landing Gear Design 
By H. G. Conway, M.A., M.1.Mech.E., F.R.Ae.S. 


London: CHAPMAN AND HALL ~yioha 37, Essex Street, 
W.C.2. 1958. 10 K 6}. 342 pp. Price 56s. 


“Landing Gear Design’”’ is one of the text books published under 
the authority of the Royal Aeronautical Society. It is a work of 
the highest technical standard by an author who has had fifteen 
years continuous experience in the design and production of high 
quality aeroplane landing gear. Particular attention has been given 
to advice on practical design features. 

Although the book is primarily for professional aircraft engin- 
eers, some sections of it are undoubtedly also of interest to auto- 
mobile engineers. Although few of the general principles could be 
applied directly to the design of motor vehicle suspension systems, 
a number of design methods might be studied, with a view to 
their modification and application for the solution of suspension 
problems. 

The chapters are as follows: Landing gear design; General 
arrangement of the landing gear; Energy absorption; Tyres; 
Wheels; Brakes; The general layout of the landing gear; The 
detail design of landing gear; Shock absorbers; Retraction; 
Landing gear stressing; and Unorthodox landing gear. This last 
chapter includes subjects such as snow skis, skid landing gear, 
track or caterpillar landing gear, and hydro-skis. An index of 
types of aircraft is included, in addition to a subject index. 


How to Write Scientific and Technical Papers 

By Sam F. Trelease. 

London: BAILLIERE, TINDALL AND Cox, 7 Henrietta Street, 
W.C.2. 1958. 74 X 5. 185 pp. Price 26s. 

In science and technology, the discoveries and advances are of 
little significance until they are communicated to the rest of the 
scientific world. Scientists and engineers, therefore, are inevitably 
faced with the problem of putting the results of their work on 
paper, and it is most important that their writing should be easily 
understood. Relatively few people who are not professional 
writers are able to do this effectively. This book, therefore, is 
welcome as a medium through which all who have occasion to 
express themselves in writing may gain a good knowledge of the 
basic technique of doing so. 

The author in his preface, emphasizes the importance of re- 
vising manuscripts several times, to make them as nearly perfect 
as possible. This, indeed, is essential, because a writer cannot be 
judged on what is in his mind and not properly expressed, but 
only on what he writes. This may appear to be a glimpse of the 
obvious, but it is surprising how frequently it is overlooked. 

No attempt has been made in the work to include rules of 
grammar and rhetoric, although reminders are given concerning 
a few of them—these aspects of writing are treated so well in text 
books on English composition that their inclusion would be super- 
fluous. Nevertheless, those who are about to prepare a manuscript 
for publication are advised to study one of these books in addition 
to the work under review. 

Although this work is American in origin, about 95 per cent of 
it is directly applicable to writing for publication in Britain. 
The exceptions are obvious: for example, in connection with 
abbreviations, the reader should refer to British Standard 560, 
rather than those quoted in the book. The author’s advice 
on the use of colourful words and vigorous terms of expres- 
sion should be taken carefully, having regard for the fact that 
such devices are not generally favoured, or at least should be 
used with discrimination, for the more serious technical works 
in Britain. This book should be invaluable not only to those who 
write for publication, but also to those who have to prepare 
reports of a technical nature. 


Commercial Vehicle and Tractor Wiring Diagrams 
By E. Mulloy and F. Seale. 

London: GEORGE NEWNES LTD., Tower House, Southampton 
Street, W.C.2. 1958. 9X 6}. 296 pp. Price 30s. 


This book, which is a companion volume to “Automobile 
Wiring Diagrams’’, is a collection of electrical wiring diagrams for 
commercial vehicles and agricultural tractors. The aim in its 
preparation has been at furnishing guidance for auto-electricians, 
garage mechanics and fleet maintenance staffs in tracing faults in, 
carrying out repairs to, and wiring renewals of electrical systems. 
Diagrams of all the leading makes of goods and passenger-carrying 
vehicles and tractors are given, and they include both petrol and 
diesel models. More than 40 manufacturers’ products are rep- 
resented, and the number of models covered is over 600. In the 
introductory section, useful advice on tracing faults in wiring 
systems is given, and methods of wiring renewals are also dis- 
cussed. This section occupies the first 14 pages; the remainder 
of the work is occupied by the wiring diagrams. 
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The History and Development of Light Cars 
By C. F. Caunter. 


London: H.M. STATIONERY OFFICE, York House, Kingsway, 
W.C.2. 1957. 94 X 6. 120 pp. Price 8s. 6d. 


Some thousands of individual designs of widely varying sizes, 
forms, and technical details, have contributed to the evolution and 
development of the light, simple and economical motor car as it 
exists today. The book under review is, perhaps, the first to deal 
comprehensively with the history of this development. It presents 
the more important phases of evolution of the light car during the 
first 60 years of its commercial production and general use. 
Although the story is necessarily curtailed, the aim has been at 
presenting a broad and connected survey. 

Separate chapters are devoted to the main categories of cars so 
that the specialized forms of development can be followed clearly 
from their inception, through their technical evolution and 
commercial production, to their decline and replacement by other 
more advanced forms. A bibliography of some of the more im- 
portant books and references relating to the light car is also given. 
The work is well illustrated with 92 half-tone illustrations and 24 
diagrams. It is both interesting and useful as a work of reference. 


Automobile Brakes and Brake Testing 
By Maurice Platt, M.Eng., M.I.Mech.E., M.S.A.E. 


London: S1r IsAAc PITMAN AND Sons LtTp., Pitman House, 
Kingsway, W.C.2. 1958. 74 x 5. 97 pp. Price 15s. 


This is the second edition of the well known work by Maurice 
Platt. It is particularly welcome, because of the increasing 
emphasis that is now being placed on brakes and brake testing. Inthe 
work, the author has aimed at presenting a consideration of the 
fundamental principles of brake mechanisms, as well as the tech- 
nical information required by automobile engineers and those 
concerned with servicing. The book has been prepared in such a 
way that it can be readily understood by readers without special- 
ized technical knowledge. 

The chapter headings are as follows: General principles; 
Brake tests on the road; Garage equipment; Fundamentals of the 
braking system; Constructional features, adjustment and main- 
tenance; Other types of brakes, servo motors, drums and linings. 
An index is also included at the end. 


Automobile Electrical Equipment 


By A. P. Young, O.B.E., M.1I.E.E., M.1.Mech.E., F.1.W.M., and 
L. Griffiths. "M.LMech E., A.M.1.E.E. 


London: ILIFFE AND Sons Ltp., Dorset House, Stamford 
Street, S.E.1. 1958. 8} X 5}. 398 pp. Price 30s. 


First published in 1933, this book has long been recognized 
as the standard work on the electrical equipment of cars, motor 
cycles, heavy vehicles and other associated applications. Its well 
deserved reputation as the foremost book of its kind is undoubtedly 
due to the long and intimate experience the authors have in this 
highly specialized field, to their ability to express their ideas in 
clear and simple language, and to their policy of revising the book 
at regular intervals to keep it up-to-date. As an outcome of this 
policy they have, in preparing this sixth edition, taken the oppor- 
tunity of drawing attention to the more recent developments 
relating to p-n junction type rectifiers, electrical control in car 
transmission systems, and also impulse magnetizers. In addition, 
a new chapter has been introduced dealing with igniters for gas 
turbines. 

“Automobile Electrical Equipment” is not just a manual on 
current components. Starting with a lucid explanation of basic 
electrical theory, it goes on to cover the vehicle’s equipment as 
a whole, and then examines each item in detail, first explaining the 
fundamental principles underlying the operation and design of the 
piece of equipment concerned, and then following with practical 
details. Diagrams and photographs are freely used to make every 
point absolutely clear. Every aspect of generating, starting, 
lighting and ignition is dealt with, and information is given on a 
wide range of electrical accessories, the suppression of radio 
and television interference, battery charging and on workshop 
testing and adjustment. 

The chapters are headed as follows: Fundamental principles; 
The complete electrical equipment; The dynamo or generator; The 
starting motor; The battery; Automobile lighting; Electrical 
ignition systems; The process of ignition; Battery-coil ignition; 
The high-tension magneto; Magnetos; Magneto installation; 
Impulse starters and automatic timing control; Radio interference 
suppression; Magnetizing and timing a magneto; Sparking plugs; 
and Igniters for gas turbines. An index is also included. This 
comprehensive exposition from first principles onwards makes the 
book invaluable to students in the automobile industry, for whom 
it is primarily designed, and to the experienced automobile elec- 
trician who wishes to bring his knowledge up to date. 
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Aerodynamic Drag 


Analysis of the Factors that Affect Passenger Car Design 


R. M. Ocorxrewicz, M.Sc. (Eng.) 


‘ 

Conrmunp interest in economical light-weight 
passenger cars gives added emphasis to the importance of 
aerodynamics in vehicle design. By their very nature such 
vehicles demand the utmost economy in operation and, 
consequently, the lowest possible resistance to motion, 
including that contributed by air drag. At the same time, 
the light weight of these vehicles in relation to their body 
bulk means that the contribution of the aerodynamic drag 
of the body to the total resistance is substantial, even at 
the moderate speeds at which they generally operate, and 
well worth closer attention. 

The general trend in the relationship between body size 
and vehicle weight is illustrated in Fig. 1, where the ratio 
of frontal area to weight is plotted against laden weight. 
This semi-logarithmic plot covers typical designs, ranging 
from light three-wheelers to heavy trucks, and shows the 
rising ratio of frontal area to weight with decreasing vehicle 
weight and, by that very fact, the increasing importance of 
aerodynamic drag in the performance of light cars. 

In the particular case of cars, the relative importance of 
the increasing ratio of frontal area to weight, and of 
aerodynamic drag with decreasing weight, can best be 
shown by considering two vehicles of geometrically similar 
shape, typical of current practice, but of different size, 
and comparing the contribution made to their total 
resistance by aerodynamic drag. Such vehicles may be 
represented by a six-seater saloon with a frontal area of 
22 ft? and a laden weight of 3,500 1b, and by a small four- 
seater with a frontal area of 17 ft? and a laden weight of 
1,700 lb. Apart from the similar general configuration, the 
two cars may be assumed to have substantially the same 
specific rolling resistance, expressed in Ib per Ib of total 
vehicle weight, which implies, of course, the same tyre 
pressure, rolling radius and road surface. 

Results obtained with these two cars are shown in Fig. 2, 
where aerodynamic drag is shown as a percentage of the 
total resistance to motion plotted against vehicle speed. In 
both cases the drag rises rapidly with speed, but much more 
so in the case of the lighter vehicle, so much so that, even 
at 44 m.p.h., it accounts for one-half of the total resistance 

The importance of aerodynamic drag in the case of light 
cars may be further illustrated by considering a typical 
four-seater with two different body forms. One is a fairly 
bluff estate car type, attractive from the point of view of 
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Fig. 1 The general 
trend in relationship 
between body size and 
vehicle weight is 
shown by the straight 
line on this semi- 
logarithmic plot 


space utilization but indifferent aerodynamically, and the 
other is a saloon type body of conventional layout but with 
well rounded contours. In Fig. 3, the expenditure of energy 
required to propel the two different versions, of the same 
laden weight and powered by similar engines, is shown in 
terms of the familiar reciprocal of fuel consumption, in 
miles per gallon, over a range of steady vehicle-speeds. 

The differences shown by this comparison are an indica- 
tion of some of the gains, and losses, that arise from the 
aerodynamic characteristics of vehicles and which justify 
close attention in passenger car design. Cars cannot, of 
course, be designed solely from the point of view of aecro- 
dynamics, and the achievement of minimum drag may be 
overshadowed by other functional requirements. Neverthe- 
less, the aerodynamic aspects of the design and the principal 
points concerning aerodynamic drag are worth bearing in 
mind. 


General relationships 

From dimensional analysis of the variables involved, it 
can be shown that drag, or force in the direction of relative 
motion, of a body of given geometrical shape moving 
relative to air at a particular attitude to the direction of 
motion is given by the following relationship: 


PV* (pV | 
DING} a) 


where D=drag, Ib 


p=density of air, lb/ft®, which is 0-0765 at 


Fig. 3. Variation of 
fuel consumption with 
speed of two identical 
chassis equipped with 
different bodies. Both 
were loaded to give 
the same kerb weight 
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Fig. 4. Diagram illustrating the general pattern of eddies set up behind 
bodies of most of the estate cars and commercial vehicles 


14-7 Ib/in* barometric pressure and 60 deg F 
ambient 
l=characteristic dimension of the body, ft 
g=acceleration due to gravity, ft/sec* 
V=relative velocity between the body and air, ft/sec 
#=viscosity of air, lb/ft-sec, which is 12-1810 
at 60 deg F 
Usually, however, aerodynamic drag is expressed in a 
different form, namely: 
Cop A V2 
ris (2) 
where Cy is the drag coefficient and A, which takes the 
place of the square of the characteristic dimension, is the 
projected area in the direction of the vehicle longitudinal 
axis. 
Automotive engineers in this country and the United 
States have used yet another expression for drag: 
D=K A V? (3) 
Although ostensibly simpler, equation (3) is only another 
form of equation (2) and by comparison suffers from the 
serious disadvantage that whereas Cp is a non-dimensional 
constant, the factor K is not and depends on the units 
employed, as well as the air condition, that is, its density. 
Moreover, this form of expression is out of step with the 
vast body of aerodynamic practice and, of the two, the 
presentation of drag in the form of cquation (2) is to be 
preferred. From (2) and (3) it is clear that: 


D 


p 
K Coy, 


or, Cn=391 K 
at 14-7 lb/in* and 60 deg F, when V is in miles per hour. 


Scale effect 
Comparison of equations (1) and (2) show that Cp is a 


) y 
function of x , the non-dimensional Reynolds Number R, 


which represents the ratio of inertia forces to viscous 
forces. In general, Cp decreases with R, although the degree 
of this variation may not be marked over considerable 
ranges of R. The variation of Cp with R, commonly referred 
to as the scale effect, accounts for the fact that considerable 
care has to be exercised in comparing results obtained with 
models and full scale bodies: unless R is the same in the 
two cases the systems are not dynamically similar. Thus, 
even though the two bodies are geometrically similar, 
different values of Cp will be obtained. 

Unfortunately, the same value of R is not, in itself a 
guarantee that the two systems are similar in every sense, 
and therefore comparable, for it does not take into account 
the general turbulence of the air in which the observations 
are made. Varying degrees of turbulence complicate the 
correlation of results and make it difficult to extrapolate 
model tests to full scale bodies. In practice, however, a 
much more common reason for discrepancies between 
model and full-scale results is the degree of detail finish and 
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accuracy of the model, particularly with regard to small 
protuberances, which are inseparable from an actual vehicle 
but which are not always reproducible on a model. Another 
important factor is the method of mounting the model in 
a wind tunnel: this involves the correct reproduction of the 
road surface influence on the air flow past the car. As a 
result of such practical influences, model tests are apt to 
give values of Cp considerably lower than those realized 
with full-size vehicles. 

On the other hand, over the range of conditions and 
Reynolds Numbers encountered with actual cars, Cp is 
virtually constant, and may be treated as such from the 
design point of view. As a matter of interest, typical values 
of Reynolds Number in the range of 30 to 90 m.p.h., based 
on overall length as the characteristic dimension, vary from 
about 4X 10® to 17x 10°, 


Drag coefficients 

Actual values of Cy for a number of different bodies have 
been collected by Koenig-Fachsenfeld,! who also gives 
much detail of earlier, mainly German, work on aero- 
dynamics of cars, while Reid? has listed results for several 
more recent cars. 

A typical value of Cp for the currently popular slab-sided 
type of car with reasonably rounded contours and stepped 
rear is 0-45; this figure actually applies to the the two cars 
illustrated in Fig. 2, while 0-65 and 0-35 correspond to the 
alternatives in Fig. 3. Several of the aerodynamically 
superior cars have drag coefficients of only 0-2 to 0-3; the 
Panhard Dynavia experimental saloon,’ exhibited in 1948, 
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Fig. 5. Diagrams showing the three-dimensional nature of the flow 
over a vehicle body. It is important that the contours of the body be 
arranged to give a smooth transition from one surface to another 


had a Cp as low as 0-17. Even better results have been 
achieved in a few special cases: for instance, 0-1 has been 
claimed for the Tarf, the twin torpedo shaped vehicle 
built in Italy by Taruffi. For comparison, it may be of 
interest to add that the fuselages of typical subsonic aircraft 
have drag coefficients of the order of 0-15 to 0-17 and trucks, 
on the other hand, between 0-7 and 0-9. 

Comparison of drag coefficients is interesting from the 
point of view of grading of cars with respect to aerodynamic 
drag and showing the degree of possible improvement. In 
itself, however, it gives no indication of how such improve- 
ment may be achieved. For this it is necessary to consider 
the problem in greater detail and examine the sources of 
aerodynamic drag. 


Drag Components 

In general, the resistance or drag experienced by a body 
moving through air may be divided into two parts: the 
resistance due to forces normal to the surface of the body, 
or pressure resistance, and that due to the tangential forces, 
or frictional resistance. In practice it is usual, however, 
to sub-divide the drag of a body further, into form drag, 
skin friction drag and induced drag, the sum of the first 
two terms being called profile drag. Thus, the total aero- 
dynamic drag of car is: 


D= Djorm + Dyrietion+ Dinauceat Dinternat (5) 
where the fourth term represents the resistance to the flow 
of air through the interior of the car, resulting mainly from 
the requirements of engine cooling. 

Induced drag results from the generation of a net force 
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component normal to the direction of motion, or lift, which, 
in the case of a three-dimensional body, gives rise to an 
associated force component along the axis of motion. The 
latter, which is the induced drag, is fortunately relatively 
small, being of the order of 10 per cent of the total drag for 
typical cars. To reduce it further requires alteration to the 
shape of the body, and, consequently, pressure distribution 
over it, to reduce the lift and, with it, induced drag. 

Skin friction arises from viscous stresses in the thin layer 
of air adjacent to the surface of the body. It is generally 
dependent on the total surface area of the body and the 
nature of the boundary layer, which may be laminar or 
turbulent, the latter resulting in a higher drag than the 
former; surface roughness favours transition from the 
laminar to the turbulent condition and also increases skin 
friction by the finely divided pressure drag of the surface 
irregularities. 

If a laminar boundary layer exists on the forward part of 
the body, as it might in the absence of strong turbulence 
in the air, the transition to a turbulent boundary layer is 
affected by the shape of the body, so to that extent, the 
division of profile drag into skin friction drag and form drag 
is not strictly accurate, for it implies that body form has no 
effect on skin friction. In practice, however, this division 
is largely correct, and in the case of cars the predominant 
effect of body shape is on form drag. 

Skin friction drag itself is relatively small, of the order 
of 10 per cent of the total drag for current car types, but its 
importance increases as the body shape becomes more 
streamlined and the drag coefficient decreases. For bodies 
such as aircraft fuselages, for instance, it may account for 
about 75 per cent of the total. 


Flow separation 

In the case of most cars, however, both skin friction and 
induced drag remain of relatively small significance, and 
the largest and most important component of the total drag 
is form drag. The latter arises from the separation of flow 
from the surface of a body at abrupt changes in the 
contours, or, more precisely, whenever the local velocity 
near the surface is appreciably reduced and, because oi 
the consequent backward flow of the inner part of the 
boundary layer, eddies axe formed. The eddies, or wake of 
vorticity, set up behind a bluff body are indicated diagram- 
matically in Fig. 4, and the energy that they consume 
accounts for at least one-half of the total drag. 

Reductions in the form drag of a motor car body are to 
be sought primarily at the rear, because the front, provided 
it is well rounded, has little effect on it. To reduce 
separation to negligible proportions would require a very 
slow tapering off and an impossibly long body. Neverthe- 
less, even if the actual point of separation cannot be moved, 
some improvement can be obtained by more rapid taper 
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SPECIALLY abridged, low-priced version of B.S. 308, 
fA Engineering Drawing Practice, has been produced by 
the British Standards Institution. This version is B.S. 308A, 
and it is important to indicate the suffix A clearly when order- 
ing copies. The new booklet is intended for students who are 
in the early stages of an engineering education; its price is 
4s 6d, less a discount of one-third for students. 

This new publication contains much of the information in 
the complete edition, and it occupies 40 pages. Each page 
carries a cross reference to the equivalent page of the earlier 
edition. Among the subjects it deals with are: scales, types 
of lines, projection, lettering, sectioning and sectional views, 
conventional representation of common features and materials, 
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or partial extension of the body into the region of the wake 
and thereby reducing the intensity of the eddies. From this 
point of view, the once popular sloping back is particularly 
attractive, but even the stepped rear of the typical present- 
day saloon gives better results than the abrupt termination 
of the estate car or van bodies. 

A major contribution to form drag is made by protuber- 
ances such as headlamp hoods, prominent channels over 
the windscreen, and by registration plates. As a rough 
approximation, the resistance of such parts is proportional 
to the angle through which their edges deflect the air 
stream; consequently, their shape results in high drag 
coefficients. Moreover, they are located in regions of high 
local velocities; this increases the drag, as also may inter- 
ference with the flow over the rest of the body. The 
underside of the average car, with all its exposed mechanical 
components, provides a further example of the protuber- 
ances which contribute substantially to form drag. 

Consideration of the two-dimensional flow past a body 
can do much to improve form drag, but the cross section 
in side elevation, which is frequently given the most atten- 
tion, is by no means the only profile to be watched. Air 
flow over the body is, of course, three-dimensional, and this 
is made particularly clear by the direction of the streamlines 
from the top of the bonnet on to the sides, as indicated in 
Fig. 5; this calls for a smooth transition from one surface 
on to the other to avoid local flow separation. 

The fourth component of the total drag of a car, internal 
flow resistance, arises from the losses in the air flow through 
the interior of the body, mainly for engine cooling. In 
general, it is of the same order as, or slightly greater than, 
skin friction or induced drag and is susceptible to consider- 
able reduction by careful design of the ducting. Because 
of this, and the fact that alterations to the internal flow 
system need have little effect on the appearance of the car, 
it is the most obvious and, except for cost, the easiest field 
for design improvements. 

Rewards of reduced internal flow resistance, in terms of 
smaller overall drag, however, are likely to be small in 
relation to those that would accrue from the reduction of 
form drag possible with the great majority of present-day 
cars. Form-drag is undoubtedly the principal factor con- 
tributing to the high total drag of vehicles; the reduction 
that can be effected is chiefly due to diminishing the eddies 
formed in the wake of the car and the prevention of local 
flow separation, to which many present-day styling features 
are all too conducive. 
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DRAWING PRACTICE 


and abbreviations. The following information is given, also, 
concerning dimensioning and tolerancing: principles, pro- 
jection and dimension lines and leaders, dimensions, methods 
of measuring common features, and keyways. 

The parts of B.S. 308 excluded from this abridgement are 
those dealing with drawing office procedure, the layout of 
industrial drawings, and geometrical tolerancing—all subjects 
not generally taught until a higher stage of study is reached. 
However, as is pointed out in the work, it is important to 
introduce, at the earliest possible stage of the course, the 
idea of geometrical tolerancing and its problems, and this 
principle has been followed. Copies can be obtained from 
the British Standards Institution, 2, Park Street, W.1. 
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THE DE HAVILLAND CABLE TESTER 


An Electronic Instrument for the Rapid Checking of Multi-core Cables or Electrical 


Systems for Continuity and for Insulation 


Darratty designed for checking relatively complex 
electrical systems in aircraft, this instrument is of value for 
any type of installation where cabling is already fixed in 
position or where the cables are run in confined spaces. 
Thus its application extends to all aspects of factory or plant 
maintenance; control and actuation circuits for machine tools 
and transfer equipment, furnace and process controls, and all 
usual plant electrical services. It can also be bench mounted 
and used in production for checking pre-formed electrical 
harness or wired assemblies before dispatch or installation. 

The manufacturers, de Havilland Propellers Ltd. of 
Hatfield, Hertfordshire, are now producing the instrument 
for general industrial use. A range of couplers and ancillary 
equipment is available to make the instrument adaptable 
to a wide variety of applications, and special fitments can 
be designed and produced to meet specific special require- 
ments. Power is supplied by one of two standard packs 
clipped to the bottom of the instrument and serving as a 
base. For the fully portable unit the pack houses a 24 V 
lightweight secondary battery, of the type having no free 
electrolyte, of capacity sufficient for about sixteen hours of 
normal operation. For use on the bench or where a mains 
supply is conveniently available, an A.C. power pack, 
110-250 V, 45-65 c/s, single phase, is provided. 

Since the packs are interchangeable it is possible to use 
a single instrument with a mains pack on the bench for 
regular service in production and to substitute the battery 
pack when it is required for maintenance operations out of 
normal shift hours, for use in remote locations, or for 
checking or diagnosis of faults on vehicles on the road or 
equipment in the field. 

Either a continuity check or an insulation check can be 
carried out from one end of a cable run. The remote end 
is terminated by a small unit weighing less than half a pound. 
Connector capacity is up to 25 ways per test. Larger cables 
or bunched conductors can be accommodated by the use of 
additional adaptors. Continuity checks are made with closed 
circuits and insulation checks with open circuits. In the 











case of vehicle wiring, a continuity check would be made 
with all circuits closed and the test voltage will be sufficiently 
low to obviate any possibility of damage to light and signal 
bulbs or other equipment. For insulation tests on a vehicle, 
the circuits could readily be broken at the fuse board and 
connections established with a suitable fan-strip type of 
coupling device. The insulation test voltage is 500 D.C. but 
this is not uncomfortably shocking and is positively non- 
lethal owing to the current limitation. 

A test is initiated by a press button and the instrument 
automatically selects each wire in turn. The indentification 
of the particular core undergoing test is indicated by a letter 
on a rotating drum, which is displayed in a window in the 
top surface of the instrument. This is illuminated by a red 
light and the selector is stopped when a failure is located. 
The sequence can be continued by pressing a restart button. 
Successful completion of a test sequence is notified by the 
extinction of a separate indicator lamp, and a reset button 
prepares the instrument for a further test sequence. 

A single outlet from the instrument can be adapted for 
use with any cable by means of a suitable coupler to meet 
requirements. Where a connector has a multi-position 
keyway, as on the Plessey Mk IV, for example, the coding 
is checked by a clearly marked movable keyway on both the 
coupler and the termination unit. For use in locations 
difficult of access, where the test set cannot be brought 
closely to the connection, an extension cable can be fitted. 

On continuity checks the speed of operation is 5 con- 
ductors per second. On insulation tests each conductor is 
checked to all others bunched and to earth. The time for 
each conductor can be arranged, as required, at 6 sec, 15 sec 
or 30sec. Current consumption will fluctuate according 
to the state of test but under all conditions is less than 
30 watts. Tests can be conducted on cable runs of several 
miles and the set is capable of testing up to 50 miles. For 
such long distances the threshold level of the instrument 
would be raised to suit. This would be effected by a factory 
re-setting, since it is deemed inadvisable to provide externally 


The de Havilland portable cable 
tester, equipped with its con- 
nector cable, termination unit, 
and intercommunication headset 
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Weighing only 19 Ib the set is easily portable and can be operated while 
suspended by a sling 


adjustable controls. In usual operation it is essential that 
the triggering level is maintained at a constant value. 

To facilitate the testing of long cable runs where the 
termination unit is more conveniently attached by a second 
operator, an intercommunication amplifier is incorporated 
in the instrument. Connection is established by way of the 
cable under test and standard Service-style headsets may be 
used, as illustrated. When this system is in use both operators 
receive additionally an audible signal as each individual test 
is made and can distinguish when a cable failure is detected. 

In its portable form the overall dimensions of the set are 
11 inX 6 in X84 in and the weight is 19 Ib. Constructionally, 
all electronic components are designed to Government 
specifications and are housed in a stout glass fibre-reinforced 
plastics housing. It is provided with a webbing strap that 


A test set is here shown being used to check the wiring of an electronic 
computer 


can serve either as carrying grip or as a neck sling when 
operating. A selection of couplers and termination units 
can be carried in a pouch belt for field use. 

A transit case, also of glass fibre-reinforced plastics, 
provides storage space for a complete set of test equipment 
and accessories. A charging set can be supplied for main- 
taining the battery in good condition between periods of 
service. It is fitted in the transit case and connections are 
made when the test set is placed in position in the case. 
Internal regulation ensures that in four hours the battery 
will be fully charged, but there is no risk of overcharging 
however long the equipment remains out of service. A 
charging-current meter provides an indication of the battery 
condition prior to disconnection of the test set from the 
charger and removal from the case. 





INSTITUTION OF 


MECHANICAL ENGINEERS 


Forthcoming Meetings of the Automobile Division 


OCTOBER 


Birmingham 

Monday 13th October, 6.30 p.m. at the Birmingham 
Exchange and Engineering Centre. Paper: “An Investigation 
into the Mechanism of Oil Loss Past Pistons”, by Dr. P. de K. 
Dykes, M.I.Mech.E. 


Coventry Graduates 

Thursday, 16th October, 7.30 p.m. in the Grosvenor Room, 
Leofric Hotel, Senior Member’s Address, by W. M. Heynes, 
M.I.Mech.E. 


Luton 

Wednesday, 8th October, 7.30 p.m. in the Assembly Room, 
Luton Town Hall. Centre Chairman’s Address entitled 
““Some Experiences during Forty Years of Automobile Engin- 
eering’’. 
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North-Eastern 

Wednesday, 15th October, 7.30 p.m. in the New Lecture 
Theatre, The University, Leeds. Paper: “Suspension of 
Internal Combustion Engines in Vehicles’, by M. Horovitz, 


A.M.1.Mech.E. 


Scottish 

Monday, 20th October, 7.30 p.m. at the Institution of 
Engineers and Shipbuilders, Glasgow. Automobile Division 
Chairman’s Address entitled “‘Y ears of Development’’. 


Western 

Thursday, 9th October, 6.45 p.m. at the Royal Hotel, 
Bristol. Automobile Division Chairman’s Address entitled 
“Years of Development’’. 








BMC. Engine Replacement Plant 


An Output of 4,000 Units per Week is Planned for the Largest Specialist Plant in the World 


Sisra. recently replacement engines and gearboxes for 
Austin and Nuffield vehicles were produced in replacement 
plants at Longbridge and Coventry. These activities have 
now been concentrated in a single huge plant, the largest 
of its kind in the world, occupying an area of 15,000 square 
feet in the two largest workshops of what was formerly the 
Riley works, at Dunbar Avenue, Foleshill, Coventry. The 
plant is operated as a subsidiary of the main factory of 
Morris Motors Ltd., Engine Branch, at Courthouse Green, 
Coventry. 

Apart from new reception and dispatch bays and a modern 
administrative block, there has been little major structural 
change. Careful planning has made it possible for all the 
tools and production equipment involved in this gigantic 
reorganization to be rehoused in existing buildings. The 
plant includes five assembly lines withdrawn from the Morris 
factory at Courthouse Green and from the Austin works 
at Longbridge. Incidentally, this transfer of plant from 
the Morris factory has freed space which is now equipped 
and utilized to effect a desired increase in the production 
rate of current-model engines and gearboxes. 

Output at the new replacement plant is planned for 
4,000 units per week. This figure is approximately twice that 
for the combined output of the earlier Longbridge and 
Coventry plants. Currently the output is running at 2,500 
per week and the larger figure will be attained by two-shift 
operation. Production planning and operation is necessarily 
most comprehensive, since the total includes units for most 
of the Austin and the Nuffield vehicles on the roads today. 
It is still possible to supply replacement engines for some 


Parts stripped from the incoming used engines are sorted and inspected 
before being passed to the rework section 


vehicles manufactured more than twenty years ago. The 
extreme: instance is a vehicle built in 1935. In all, 147 
different models are catered for, so the complexities of the 
organization can be appreciated. Although the total number 
of replacement units produced will increase, no doubt the 
number of variant models will gradually decrease as the 
results of the policy of type reduction in current-model 
production become evident. 

The Replacement Unit Scheme provides for the acceptance 
of worn engines and gearboxes and the supply of replacement 
units that have been completely rebuilt from reworked and 
new parts to standards of accuracy, tolerance, assembly, 
inspection and testing similar to those accorded to new 
production units for current models. 

An engine is received at the plant after years of service, 
and is first examined by an experienced inspector to ascertain 
that it has not suffered gross damage from abuse or neglect, 
or from impact in an accident. It is then marshalled with 
others of the same type, so that they can be dealt with in 
batches of a size determined by considerations of economical 
production and of the requirements of production pro- 
gramming. 

The sump, rocker cover, timing cover, side plates and 
core plugs are then removed to open up the engine. Usable 
covers and the sump are cleaned, inspected and, where 
necessary, manually reformed to shape and the flanges trued. 
They are then painted and subsequently passed into the 
stores for reissue. 

Engines are drained of oil at the preliminary strip deck and 
are then passed to the initial wash section, alongside the area 


Cylinder bores are machined, to either a standard oversize or for 
re-sleeving, on multi-spindle, production-type machines 
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In the preliminary stripping section, sumps, covers, and other items are 
removed, and the engine is then passed through the preliminary washing 
section 


where the sheet metal parts are cleaned and reworked. 
There they traverse a washing booth in which they are 
sprayed with a hot alkaline solution. They emerge super- 
ficially clean and ready for dismantling. In the next section 
are six tracks on which the engines are stripped down to 
individual items. 

All usuable components are collected and segregated in 
special containers for further treatment. It is routine 
practice to unreservedly discard a large number of working 


parts as no longer serviceable or worth reclamation. Examples 
of such components are all pistons, valves, and bearings. 
Typical of the auxiliary equipment is the water pump. Of 
this, only the main body is retained, all other parts are 
thrown out as scrap. All discarded parts are segregated as 


regards material. Some items are of relatively valuable 
alloys and care is taken to ensure that they are collected for 
disposal as scrap in the best market. This practice is an 


Finished replacement engines 
being loaded on to a lorry at one 
of the four dispatch decks 
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View of port of the crankshaft regrinding section. Here the standards 
of accuracy and tolerance maintained are the same as for current 
production shafts 


important factor contributing to the holding of the cost 
of replacement as low as possible. 

Parts retrieved are then thoroughly cleaned by passing 
through a series of baths of appropriate cleaning solutions 
and solvents, arranged in three groups. In this section oil, 
sludge, rust, and carbon are removed. All parts are degreased 
in a bath of trichlorethylene followed by two baths of an 
alkaline solution at 175 deg F. Finally, they are conveyed 
through a Dawson washing machine—one machine for each 
of three groups of baths—and are delivered to the detail 
inspection section. Here each part is scrupulously examined 
and checked for suitability for further use. 

Accepted parts are then passed to the appropriate reworking 
sections. These are laid out sequentially in one huge shop 
and employ 232 machine tools capable of working to con- 
sistently fine limits of accuracy. First are long parallel 
lines for cylinder heads, and alongside are further lines for 
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A percentage of the finished rebuilt units is stripped by the inspection department, and all parts are laid out for examination by control staff 
and management 


cylinder blocks. Cylinders are rebored to standard oversize 
dimensions of +0-030 in or +0-060 in in the bores. Cylinders 
that have previously been bored to the maximum oversize 
are sleeved to restore the bores to standard diameter, and 
sleeved engines are rebored to +0-030 in oversize. Should 
an oversize, sleeved block be received it is re-sleeved to bring 
the bores back to standard again. 

Following the cylinder head and cylinder block lines are 
lines for reworking camshafts, flywheels, and crankshafts. 
Practice as regards the regrinding of crankshafts differs 
between those of Austin and Morris manufacture. Austin 
shafts are reground to two standard undersize diameters, 

0-020 in and 0-040 in but on Morris shafts the diameters 
are reduced in six standard steps. A superficial injury or 
surface indentation on a shaft may be rectified (in the metalling 
section) but it is held to be undesirable to build up shafts 
that have been reground to the maximum undersize. Con- 
sequently, no resort is had to that practice. Standards of 
accuracy and finish in the machining operations are precisely 
the same as for new engines in current production. 

Next are lines for the smaller details and for the connecting 
rods, followed by other lines for rocker gear and for tappets. 
These occupy approximately half the width of the shop 
and the corresponding area accommodates the reclaim 
section, where minor repairs, such as removing broken studs 
and refixing loose studs are effected and the metalling 
section where welding and build-up operations are conducted. 

Reworked components and the necessary new parts are 
progressed to the bulk stores and from there are issued as 
required to the marshalling stores where complete sets are 
made up for the large variety of engines covered by the 
replacement scheme. The baskets of marshalled parts are 
given a final wash by hot alkaline-solution sprays and then 
passed to the five assembly tracks. On these the engines 
are rebuilt, using similar methods to those employed on the 
assembly lines for new engines. 

Directly from the end of each assembly line, the engines 
are passed to a series of beds for a running-in period; flushed, 
drained, and charged with oil in a so-called “sump section’’; 
and then to beds for a production test to ascertain that power 
output and performance conform to required values. A 
percentage of the engines is regularly taken out for full-scale 
power tests to ensure that production standards are being 
fully maintained. Any unit failing to attain the requisite 
performance on the production test is withdrawn and passed 
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to the rectification section alongside for examination and 
adjustment and is then again submitted for test. 

On satisfactory completion of the production test, engines 
are passed to three painting lines where they are spray- 
painted overall. From the paint lines the units are placed 
on a transverse track and fed on to longitudinally arranged, 
four-tier storage racks. As required, engines are drawn from 
the opposite ends of these racks, transferred by overhead 
hoists to the four immediately adjacent dispatch decks, and 
loaded directly on to lorries for distribution by road. Along- 
side the storage racks is a packing area where engines are 
crated, or boxed for delivery overseas. 

Since the rebuilt engines carry the same guarantee as new 
engines, control of operations is strictly maintained. As a 
regular routine, finished engines of each type are selected 
at random from storage and are completely stripped down, 
some by the inspection department and some independently 
by the engine research department. All component items 
are laid out for examination by control staff and management. 

The treatment of gearboxes returned for reworking is 
similar to that for engines. However, gear wheels and pinions 
can only rarely be re-used, and replacement gearboxes, 
therefore, contain a higher proportion of new parts. 

In itself, the manufacture of new, non-current parts for 
replacement engines and gearboxes is a huge task. These 
same parts are also required by B.M.C. Service Ltd. for its 
world-wide service parts organization. Non-current com- 
ponents are produced at the Dunbar Avenue factory. 


TORSION BARS 


N interesting booklet entitled ‘Torsion Bars” has 
recently been published by The English Steel Cor- 
poration Ltd., River Don Works, Sheffield 9. After a brief 
introduction dealing with basic types, and some of the 
variants of torsion bar design, as well as with manufacture, 
inspection and corrosion protection, the book goes on to 
give some extremely useful design data. These data include 
basic design formulae, some notes on fillet correction, 
pre-setting, alignment of splines after pre-setting, permissible 
stresses and some general design considerations. The work 
concludes with some tables for conversion of metric units to 
English and vice versa, the British Standard Specification 
for Coarse Serrations, B.S. 2059, and the German Standard 
Specification for Serrated Hole and Serrated Shaft profiles. 
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CURRENT PATENTS 


A REVIEW OF RECENT AUTOMOBILE 


Ventilated wheel and rim assembly 


By mounting the rim inboard and spaced 
from the wheel body, external appearance 
is enhanced and a flow of air is promoted 
over the brake drum. Wheel body A is a 
flanged and flared cone having a maximum 
diameter approximately equivalent to that 
of the tyre-bead retaining flange of the 
drop-centre rim B. This is supported and 
spaced from the y by an annular 
member C. It is suggested that member C 
is secured to the body by welding and rim 
B to member C by means of rivets. 

Secured to the inboard face of the 
peripheral margin of the body is an annular 
member D, having circumferentially 
spaced, radially extending vanes E. Com- 
munication between the interior of the 
assembly and the space between rim and 
body is by way of apertures F in member C. 

A hub cap retained by spring clips is 


No. 791141 


fitted over the wheel centre, and the out- 
board face of the body is finished to 
present the appearance of a cover plate. 
Patent No. 791141. Kelsey-Hayes 
Company, (U.S.A). 


Hydraulic actuation of gear 
selector mechanism 


A variable-speed gearbox having axially 
slidable selector rods each carrying a selec- 
tor fork for effecting changes of gear ratio, 
has hydraulic, or pneumatic, actuation 
controlled remotely by a valve and a change- 
speed lever making an arc by step-by-step 
movements up or down through the series 
of gears. Each selector rod A is provided, 
at a suitable distance from one end, with 
an enlarged, cylindrical portion B slidable 
in a housing bore C. Between portion B 
and the end of the rod is an annular 
spacer D making a fluid-tight sliding fit 
internally on the rod and externally in a 
housing bore E. The extreme end of the 
rod slides in a bore F. All three bores are 
coaxial with the rod and each is furnished 
with a conduit for the supply and exhaust 
of pressure fluid. 

The diagram shows the rod in neutral 
position. Admission of fluid to bore C 
moves the rod to the left-hand engaged 
position, carrying the spacer D with it, 
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while admission of fluid to bore F moves the 
rod to the right-hand engaged position. 
Neutral position is obtained by admitting 
pressure fluid simultaneously to bores C 
and E, when the pressure differential 
arising from the different diameters of 
cylinder B and spacer D causes the spacer 
to assume the position shown and serve as 
an abutment defining the neutral position 
of the rod. 

Although not mentioned in the speci- 
fication, the end of the bore E adjacent to 
bore C will, presumably, be vented. This 
would appear to be necessary to obviate 
the possibility of either a positive or a 
negative pressure arising which might 
delay or prevent full movement of the rod. 
Patent No. 791008. David Brown and 
Sons (Huddersfield) Ltd. 


Overdrive mechanism 


Totally enclosed within the gear casing, 
this planetary-type overdrive gearing is 
arranged on the input end and thus provides 
twice the normal number of forward and 
reverse gear ratios. The input shaft A 
carries the sun wheel B on a uni-directional 
roller-type clutch C, the planet carrier D, 
and the ring gear on a freely rotatable 
tubular shaft E. This member constitutes 
the output shaft of the overdrive gear and 
carries the primary pinion F meshing with 
the layshaft constant-mesh gear G of a 
conventional, synchromesh gear set. 

Secured to the sun wheel is a brake drum 
H which is engageable by an external, 
contracting brake band J to arrest the 
movement of the sun wheel. One end of 
the band is linked to the wall of the gearbox 


No. 791358 


SPECIFICATIONS 


while the other end has a linked strut 
engaging the underside of a spri 
returned piston in a hydraulic cylinder 
mounted in a side wall of the gear casing. 

The hydraulic cylinder is included in 
the circuit of a pump L driven by an 
eccentric mounted on the forward end of 
the layshaft. A manually operable valve, 
interposed between the pump and the 
cylinder, enables the brake to be applied at 
will in order to engage the overdrive. 
Alternatively, operation of the brake may 
be effected pneumatically, electrically, or 
mechanically. Patent No. 791358. Moss 
Gear Co. Ltd. 


Independently sprung front 
wheel mounting 


In this indeperident front suspension 
system, the respective halves of a trans- 
verse, laminated spring, anchored centrally 





No. 791085 


to the vehicle framing, constitute the upper 
members of the parallel-motion type 
control arms. The wheel carrier is provided 
at each end with a ball-joint assembly, 
each ball end being centred approximately 
on the longitudinal axis of the associated 
control arm. 

At the extremities of the transverse 
spring, the main leaf A is completely 
looped to form an eye, which on its lower 
side is apertured to admit the ball stud and 
afford clearance for the requisite suspen- 
sion movements. The ball end B is 
located in a complementary pair of concave 
seatings C inserted in the spring eye from 
opposite ends. A rubber sealing member 
D is fitted over the ball stud, and the 
assembly is completed by a pair of clamp 
plates E. These are grooved to receive the 
ends of the spring eye and are located b 
peripheral slots engaged on tongues é 
upset from the spring eye. Shim discs G, 
between ball seatings and clamp plates, 
provide a means of adjustment. 

Two clamp bolts, passing through plates 
E, shims G and seatings C, and skirting on 
each side the waisted ball end, secure the 
assembly. Centrally disposed on one 
clamp plate is a grease nipple. Against the 
contingency of a fractured main leaf A, 
an adjoining leaf H is partially wrapped 
around the spring eye as a safeguard. 
Patent No. 791085. Morris Motors Ltd. 


405 





“wager 


oe 


































































































No. 787082 


Hydro-mechanical transmission 


An infinitely variable speed ratio, and 
corresponding variable torque ratio, over 
a wide range is obtained with this trans- 
mission comprising a hydrostatic drive 
unit combined with an_ epicyclic-type 
mechanical change-speed gear and with a 
friction clutch between input and output 
shafts. The epicyclic gear has a single 
compound train consisting of separate sun 
wheels A and B meshing with planetary 
pinions on a carrier C splined to the 
output shaft. An internal ring gear D, 
formed in the hollow input member bolted 
to the flywheel, is in engagement with the 
larger of the planetary pinions. 

In the hydrostatic drive unit, two cylin- 
drical drums E are each provided with an 
evenly pitched series of parallel bores in 
which plungers are mounted to slide. The 
plungers of each drum co-operate with a 
plate F mounted in a ball bearing in a 
carrier G which is inclinable about a fixed 
pivot H. Hydraulic connection between 
the bores of the two drums E is established 
by transfer passages drilled in a distribution 
block J secured in the casing in fixed 
relation to the pivots H. 

Sun wheels A and B are rigidily con- 
nected by concentric tubular shafts to the 
rear and the forward drums E respectively. 
The drums are mounted on needle roller 
bearings on a sleeve member secured in 
distribution block J. Splined to the end 
of the output shaft, forward of the planet 
carrier C, is the driven plate of the 
hydraulically operated friction clutch, 
Engagement of the clutch will give 


a straight-through, mechanical drive. 

Variable speed ratios between input 
member and output shaft are obtained by 
varying the angular dispositions of plates F. 
Except when either of these plates is 
normal to the axis of the drums E, or when 
the clutch is engaged, engine torque is 
transmitted partly by the epicyclic gearing 
and partly by hydraulic pressure between 
the opposed plungers of the two drums, 
one of which acts as a pump and one as a 
hydraulic motor. 

In either of two positions in which one 
plate F is normal to the axis, as shown, no 
pumping action or transfer of hydraulic 
fluid occurs and, providing the clutch 
remains disengaged, engine torque is 
transmitted wholly through the epicyclic 
gearing. These two positions normally 
will not correspond to limiting values but 
will be so located within the speed ratio 
range that the average transmission of 
power through the hydraulic unit will be a 
minimum over the full range. 

The third position corresponds to the 
normal 1:1 ratio condition. By engage- 
ment of the clutch the hydraulic unit is 
unloaded and mechanically locked-up and 
maximum efficiency is obtained by a direct 
mechanical drive. Patent No. 787082. 
Austin Motor Co. Ltd. 


Brake hydraulic servo mechanism 


In the event of this hydraulic servo 
mechanism failing to function, an emerg- 
ency mechanical brake linkage is auto- 
matically brought into operation. The 





No. 791257 


hydraulic fluid is circulated by a pump A, 
which draws from the reservoir and delivers 
to cylinder B. In this cylinder is a spring- 
loaded hollow piston C, furnished with a 
reaction valve D. Actuation of the brake 
lever E, secured to spindle F, operates 
lever G to close, or partially close, valve D 
and apply braking pressure. Actually, 
the pressure is cushioned by springs H 
mounted between the end of lever G and 
parallel-lever member J, which is pivoted 
freely on spindle E. This spring linkage is 
intended to give the operator the desired 
‘feel’. 

When the pedal is operated, valve D is 
closed, pressure builds up in cylinder B, 
and the vehicle brakes are applied by 
pressure fluid by way of delivery connection 
K. The reverse side of the piston head is 
open to the fluid in the reservoir. During 
a normal application of the brakes, the 
piston is held in a forward position, with 
its valve closed, against the pressure in 
cylinder B. Should the hydraulic circuit 
fail, or the purnp cease delivery, pressure 
will be lost and the piston will be moved 
forward until a laterally-protruding lug L 
on member J engages lever M clamped and 
cottered to the sleeve of the emergency 
brake lever N. Patent No. 791257. 
Fodens Ltd., E. Twemlow, and F. B. Mills. 
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Rubber rumbling barrel 


These rubber-bodied rumbling or grind- 
ing barrels are claimed to possess substantial 
advantages in comparison to the currently 
used metal barrels. They are not subject 
to corrosion, have a higher resistance to 
abrasion by the grinding media employed, 
are less noisy in operation, and are more 
easily cleaned. 

The barrel, which may be of natural or 
synthetic rubber or a rubber-like material, 
comprises a cylindrical body A moulded 
from a flexible, vulcanizable rubber 
compound of approximately 90 deg Shore 
hardness, with three longitudinally ex- 
tending integral ribs B on its internal 
surface. Moulded integrally on the outer 
surface are a pair of rubber tyres C adapted 
to contact the driving rollers of the 
barrelling machine. Each tyre is formed on 
its periphery with an annular recess for the 
reception of a rigid steel hoop D which 
serves to reinforce the tyre. A steel hoop 
E reinforces the open end of the barrel. 

An alternative construction shows a 
steel hoop F sandwiched between the two 
parts of a tyre moulded at each end of a 
barrel G. Patent No. 792121. Dunlop 
Rubber Co. Ltd. 
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JOHN WILKINSON STARTED SOMETHING 


When John Wilkinson, the famous ironmaster, opened a foundry at Brymbo 

in 1798 he started something that has gone from strength to strength ever since. 
Brymbo’s latest step in the direction of higher productivity has been the 
replacement by all-electric plant of its remaining open hearth steel 

furnaces. These were once the first of their kind in the United Kingdom; 

now a new electrical melting shop takes over. 

With the completion of this part of their current development programme, 
Brymbo Steel Works Ltd., become one of the largest producers of electrically 


melted steels in the country. John Wilkinson, we think, would have approved. 


THE BRYMBO RANGE 
of slabs and billets 
covers all types of a5 


low alloy and special 


carbon steels, including 


Silico-manganse BRYMBO - NR. WREXHAM - DENBIGHSHIRE 


(One of the GKN Group of Companies) 
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~*This is a job for Coopers” 


And it is in the design stage when the COOPER technicians can 
be of the greatest assistance. It is their business to know all 


there is to know about Filters and Strainers. They are prepared 
COOPERS engineers to design and manufacture to your own specific requirements. 


are available for 
consultation at all 
times. 


AIR CLEANERS - STRAINERS - FILTERS - GASKETS 
WASHERS - LAMINATED SHIMS - PRESSWORK 


COOPERS MECHANICAL JOINTS LTD., LLANFOIST WORKS, ABERGAVENNY 
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SPIRAL BEVEL GEARS... 


RT oan 


Amongst the largest producers of 
spiral bevel gears in Europe, we at 
The Moss Gear Co. have those many 
years of experience that do so much 
to smooth away design and produc- 
tion problems. You will find our 
technical staff happy to work with 
you—and their advice 

invaluable. 


measure 
up toali 


THE MOSS GEAR CO. LTD., CROWN WORKS, TYBURN, BIRMINGHAM, 24 
Phone: ERDington 1661-6 Grams: ‘Mosgear, Birmingham’ 











UDAL Press 


Unloader and 


Loader vive 


four-fold saving 


1—LABOUR SAVING tinuous feeding withthe would do well to reach for toolsetting or moved 
The Unloader either re- ™inimum of Operator 360 per hour. to another machine and 
places an Operator at Movement. The two re-set within minutes. 
back of Press or enables units together on a 3—VERSATILITY 
the front Operator to Press running at 15 Easy change over from 4—ECONOMICAL COST 
concentrate solely on '.p.m. will give a pro- one job to another. Relative to the savings 
feeding. duction rate of 800 per Mounted on castor in productioncostsfrom 
hour with one Opera- wheels with built-in the use of these Units, 
2—TIME SAVING tor. With manual load- height adjustment, the their prices including in- 
The Loader permitscon- ing, two Operators Unitscanberolledclear  stallation, are attractive. 


j..P. UDAL LTD., Interlock Works, Court Road, Birmingham 12. Tel.: Calthorpe 3114 
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Issued by the makers of the famous “Staybrite’ Stainless Stee 


FIRTH —~VICKERS STAINLESS STEELS LTD 
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tomorrow’s motorist 
will insist on 
STAINLESS STEEL 
fittings 


l 


SHEFFIELD 

















All the evidence... 


. of laboratory investigations, confirmed by 
many years’ experience in service, shows that 
anti-freeze containing sodium benzoate /sodium 
nitrite corrosion inhibitor is the SAFEST and 
most effective FOR ALL TYPES OF VEHICLES. 

Wise Counsel recommends year round use of 
sodium benzoate/nitrite inhibited anti-freeze. 
The best brands contain 


Sodium Benzoate 


W. J. BUSH & CO. LTD - LONDON E.8 - ENGLAND 


Telephone : CLissold 1234 











is less than the distance 
travelled by a bus operated by 
Compania Peruana de Omnibus 
S.A. which covered 


750,000 miles 


without it being found necessary to dismount the 
engine for repair. 

The original set of Specialloid pistons 

was used throughout the entire distance. 


The following is a translation of an Affidavit drawn up by 
Dr. Daniel Cespedes, Notario Publico, y de Hacienda : 





COMPANIA PERUANA DE OMNIBUS S.A. 


OFICINA TAHO TALLERES 
PARQUE UNIVERSITARIO 1308 APARTADO 3199 AV PROLONGACIAON CANGLLO 550 
TELEFONO 39681 UMA PERU TELEFONO 36040 


Herewith we wish to certify that Omnibus No. 2., of “SCANIA VABIS”™ 
make, Motor No. 62 | 79, Chassis No. 91 9 70, which operates on the Lima-ica 
Line, has run 1,200,000 kilometres without it being found necessary to dismount 
the engine for repair 

Lima, 9th April, 1957 


PERUVIAN OMNIBUS COMPANY LIMITED 
j. BLUME T. 
Principal of the Transport Department 


The undersigned, PUBLIC NOTARY AND COMMISSIONER FOR 
OATHS, CERTIFIES that Mr. JUAN BLUME TRAVERSO, proving his identity 
with his electoral papers number six hundred fourteen thousand five hundred and 
ninety four and his military papers number cight hundred and seventy seven 
thousand six hundred and sixty two, was present in the offices of the aforesaid 
Public Notary, with the object of having legalised his signature in the 
DECLARATION which he has signed as Technical Principal of the Transport 
Department of the Peruvian Omnibus Company Limited, ratifying before me the 
said declaration which he now repeats and says as follows : “ Herewith we wish to 
certify that Omnibus number two, of “ SCANIA VABIS”™ make, Motor number 
sixty two thousand one hundred and seventy cine, Chassis number ninety one 
thousand nine hundred and seventy, which operates on the Lima-lica Line, has run 
one million and two hundred thousand kilometres without it being found necessary 
to dismount the engine for repair, which he signs again in my presence, in Lima, 
on the thirteenth day of the month of April of the year one thousand nine hundred 
and fifty seven 


}. BLUME T. 


DR. DANIEL CESPEDES 
WOTARIO PUBLICO Y DE HACIENDA 











We are proud to have been 
associated in this remarkable 
achievement, with the 
SCANIA-VABIS COMPANY 
who fit 


Spacield 


as original equipment 





SPECIALLOID LIMITED - BLACK BULL STREET - LEEDS 10 
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AUTOMATIC 
POLISHING 
MACHINES 


PRoDpUCT OF THE #Mltigek aRrouP oF COMPANIES 


HEAD OFFICE 


584 6. O. MORRIS LIMITED, BRITON ROAD, COVENTRY. TEL: 5081 
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for high efficiency 
engines 


This fine precision tool is available in three sizes of 

drive #’’, 4, and ?”, and covers poundages from 10-400ft Ib. 

All sizes incorporate the popular ratcheting mechanism which avoids 
the continued removal and replacement of the tool when in operation. 


Send for leaflet giving full details. 


BUY -%.) BRITISH 


Poe Mis ote PRECISION 


' KING DICK ) HAND 


== TOOLS 





ABINGDON KING DICK LIMITED, ABINGDON WORKS, TYSELEY, BIRMINGHAM if1 








a” 


iD ney 


SYNTHETIC, 
NATURAL and 
SILICONE RUBBERS 
and P.T.F.E. 


, , DOWTY SEALS LIMITED 
We can supply to YOUR specification , ASHCHURCH - GI Telephone: Tewkesbury 2271 


' 
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MARGAM ELECTRO FINISHES LTD 








203 Bok aera ELECTRO-ZINC COATED 


for MAXIMUM PROTECTION 


Bonderized to provide paint adhesion 
Clean to handle 


Rust-resistant surface RANGE: 
SheetGauges - - - = 24-10B.G. 
Plateupto - *= - = «= 3/16 in. 


Sales and design advantages Maximum Sheet Width - - 60 in. 
iS Maximum Sheet Length - - 180 in. 
Increases die life Coating Thicknesses 


0.00005 in. to 0.0005 in. Zinc 


Adds substantially to product life 


Protection during fabrication 
ONE-SIDE COATINGS ALSO AVAILABLE 
and ELECTRO-ZINC COATED 
Reduces surface-finishing costs AND SEALED STEEL SHEETS 


Draws, bends and forms readily 


SELLING AGENTS : 
THE STEEL COMPANY OF WALES LTD 


HOME TRADE ENQUIRIES: ABBEY WORKS, PORT TALBOT, GLAMORGAN 
Telephone: Port Talbot 3161 - Telegrams: Steel, Port Talbot 
EXPORT ENQUIRIES: MARGAM HOUSE, 26 ST. JAMES’S SQUARE, LONDON, S.W.1 


Telephone: Trafalgar 4300 - Telegrams: Coldrold, Piccy, London 
Cables: Coldroid, London 


MEFCO Registered Trade Mark MARGAM ELECTRO FINISHES LTD 
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: 17 OCT - 1s 
EARLS COURT SHOW GUIDE 
SHOW < 
NUMBERS 


24 OCT - 2s6d 


SHOW REPORT 


Your 1959 
motoring 
in 3 great issues 


51 OCT - 1s 


SHOW REVIEW 





put power where you want it 


Power for many purposes. Power to 
drive efficiently your plant or product. 
Power—at slow speed—single, double or 
triple reduction units giving 

45 different gear ratios driven by 
motors of up to | h.p. 

Power—from sturdy dependable 

G.E.C., Fractional Horsepower 

Geared Motor Units. 


Fully detailed illustrated publication 
on application. 


fractional h.p. 
GEARED MOTOR UNITS 


THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY LONDON WC.2 
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Around the world... 


leadin g cars are fitted u uth 


Py . . . © ° ~ é a e n 


* «¢« *@ @# @ 


fiming chains 





MORSE CHAIN DIVISION 
BORG-WARNER LIMITED LETCHWORTH * HERTS TEL: LETCHWORTH 2170 


MANUFACTURERS OF AUTOMOTIVE TRANSMISSIONS, TORQUE CONVERTERS, 
ONE WAY CLUTCHES, MORSE CHAINS AND HARTCLIFFE CHAINS 
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THE CHOICE OF ROLLS ROYCE FOR 20 YEARS 


* STELLITE sons 














WHER ONLY THE BEST 
IS ACCEPTABLE 





atlene STELLUTE ier vccne suerne'¢wcrnno-tra=acaceit = anne» cx 
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is it time 
you called in ‘Doc’? 


Are you suffering from headaches caused by not 
knowing what you want, not getting what you want, not 
liking what you get nor getting it when you want it? If so, 

it’s high time you called in ‘Doc’. 


= 
”“ 
s 
Zz 


‘Doc’ is the personification of all the scientific 
and technological ‘know-how’ in the John Bull organisation. 
Rubber : he knows rubber. Rubber in any shape or form, 
for any purpose under any conditions. 


Call him in. Hand your problems to him. Feel a new man. 


JOHN i de 


her z 


ubb your problems 


JOHN BULL RUBBER CO. LTD. (INDUSTRIAL SALES DIVISION) LEICESTER 
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increased output 


* . 
Almost unlimited machining less time — less rejects 
i f db 
seats epee —less space—less effort 


viding improved quantity and 


higher output. A wide range and overall economy with 


of standard columns, rotary 
tables etc. is available, and 
the installation shown is 
arranged for milling, drilling 
and cleaning the threaded end 
of a swivel axle for an auto- 
motive product. 


unit machines 
incorporating the 
Renault-France 
system 

electro- 
mechanical 

head 




















Sentinel Unit Machines are built up from standard bases (with enclosed switchgear) and rotary 
tables, all of which have machined mating faces for assembly into varied combinations of units. 


SENTINEL (SHREWSBURY) LTD SHREWSBURY ENGLAND 


Telephone: SHREWSBURY 2011 Telegrams ; “‘ SENTWOLL SHREWSBURY'"’ London Office: 15 CONDUIT STREET, LONDON, )W.1. Telephone: MAYFAIR 2675 
P4608 
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/ 
TILLING-STEVENS 


PROLONG FATIGUE LIFE 


BY SHOT PEENING 


Here is a less publicised but most important application of the Wheelabrator Airless Shot 
system, The operation is Shot Peening; the component, the rocker arm of a 3 cylinder 
2 stroke diese! engine; and the process: treating the inner arches so as to strengthen 
the outer fibres against direct stresses. Messrs. Tilling-Scevens Led., of Maidstone, 
extend the fatigue life of these highly stressed components by submitting them to 3 
minutes under a blast of $.320 case stee! ball shot. Much research has proved the 
superiority of WHEELABRATOR cast steel bali shot for many such processes and 
adequate stocks are carried to offer immediate delivery of al! grades 


1LtGHMAN 


AIRLESS 


WHEELABRATORS 


te ALSO WHEELABRATOR STEEL SHOT 
FOR IMMEDIATE DELIVERY IN ALL GRADES 


TILGHMAN’S LIMITED 


A Member of the Stoveley Coal & tron Co., Ltd. Group 


BROADHEATH - ALTRINCHAM 
CHESHIRE 
LONDON OFFICE: 1 CHESTER STREET, S.W.1 


AGENTS: 

MIDLANDS : R. J. Richardson & Sons 
——  Led., Commercial St., Birmingham, 1 
SCOTLAND: Balbardie Limited, 227 

Bath Street, Glasgow, C.2. 
110 Hanover Street, Edinburgh, 2. 
NORTHERN IRELAND: W. E. Stewart, 

16 Sussex Place, Belfast. 











From WEA VE tly ece fo | J N) E fe 
WOVEN WIRE CLOTH 


For A IOOI birrerent uses 
IN ALL MESHES, GAUGES and METALS 


From STEEL to SILVER, TIN to TITANIUM 
and PHOSPHOR BRONZE to PLATINUM 
and many other metals and alloys 


Any specification woven to your particular requirements 





SANKEY GREEN ; 


WAI 
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Hiduminium 








* A demonstration is the best method of proving to your satisfaction the 
suitability of Delapena Induction Heating equipment for your own specific needs. 


With this in mind our unique 

Applications Department offers you 

demonstrations of the many advan- 

tages of our patented induction 

heating process. For example, gear 

hardening can be made a production 

* the line process; manufacturing costs can 

« \ be reduced by the elimination of 

proof is expensive grinding operations; tooth 

- profile can be finally hardened with the 

in the minimum of tooth “shapé-change”, 

ensuring a quieter and longer-lasting 

heating gear. These are but a few of the 

advantages offered to you by Delapena 

Heat Induction equipment. Why not 

come and see for yourself? We'll 
prove it! 








This fully automatic 
machine handles 
gears within a 
range of 14" 


induction heating Fy fo" lamar, 


2 to 10 diametrical 


Delapena 


pitch, face widths 
up to 8", and spur 


DELAPENA & SON LIMITED : anes 


Manufacturers of Induction Heating and Precision Honing Equipment gears up to 30°. 


ZONA WORKS - CHELTENHAM - ENGLAND 
Telephone: CHELTENHAM 56341 




















5; SINCE 1807 
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Wellworthy ALESSFIN 
armoured ring groove pistons 


... more than pay 


for themselves 


in the first year! 


The top ring groove of the Al-Fin Piston 
has an austenitic cast iron insert bonded 
to the alloy giving strength where it is 
most required. This iron bonded securely 
to the alloy during the casting of the 
piston will stand up to the most severe 
usage. That means piston life is increased 
by at least 100%. This double mileage 
saves you the cost of one overhaul and 
the cost of another set of pistons! 


Write for leaflet A20/\10 





Isothermal Piston Design. .... 


Wellworthy use Isothermal Survey in diesel 
engine piston design to ensure: 


Correct selection of materials. 


Determination of correct running clearances. 


Avoidance of localised hot areas. 275 — 300°C 


Correct gudgeon pin alignment. 250 — 275°C 


That head thickness, coupled with’ correct 225 — 250°C 

blending into piston wall overcomes distortion _ 
ar : . : 200 — 225°C 

of ring grooves. This has considerable bearing 

on blow-by and efficient oil control. Below 200°C 


WELLWORTHY LIMITED - LYMINGTON -+- HANTS 
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Progress is Habershon’s greatest product 


The installation of the new Sendzimir Planetary Hot Rolling this revolutionary new mill produces hot rolled strip of a 
Mill—one of only three operating in Europe—is a con- quality which enables hot rolied material to be provided 
vincing demonstration of the progressive outlook held at to cold rolled tolerances with a good surface finish and a 


Habershons. By single pass reductions of more than 90%, minimum of scale. 


Habershon STEEL STRIP AND SHEET } 


J. J. HABERSHON & SONS LTD., ROTHERHAM. Telephone : 2081 (6 lines) V 


LONDON : Enterprise Works, Angel Rd., Edmonton, N.18. Tel: Edmonton $081 BIRMINGHAM : 266 Broad Street, |. Tel.: Midland 1966 





.-e dts all one - to the 


Speetog PUSH PULL CLAMP 


This is the first Clamp 
cages canny on Closed position for “ push” 
both “ push”’ clamping q clamping. Neat and compact. 


and “pull” clamping 





without adjustments or 
re-fitting to the clamp 
itself. No nuts, bolts 
or split pins to remove 


for this ‘dual-purpose 





clamping. 


6% 
ere mete 


Speed Tools 4 EE 


VEREKER HOUSE , GRESSE ST., LONDON W.1, Museum 1039/1099 














N.RP 
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VISIT OUR STAND No. 241 AT THE INTERNATIONAL MOTOR SHOW, EARLS COURT. 
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BEVEL GEARS 
FOR ALL VEHICLE 
COMPONENTS 


Since the pioneering days of motoring 
DAVID BROWN has produced bevel gears 
for the automotive industry. 


The selection of the most suitable material 
for its particular duty, comprehensive 
gear cutting, heat treatment and finishing 
plant permit strict adherence to the 
accuracies demanded for any operation. 


A range of differential bevel gears has been 
designed to meet most needs and selection 
is usually possible from this range. 


Where special requirements are to be met, 
however, the wide experience of our tech- 
nicians is available to help to avoid the 
risk of trouble in this most heavily stressed 
and least accessible part of the transmission. 


THE 


DAVID BROWN 


CORPORATION (SALES) LIMITED 
AUTOMOBILE GEAR DIVISION 


PARK WORKS HUDDERSFIELD 





Manufacturers’ Enquiries only 


MANUFACTURERS OF JOINTS 
& GASKETS FOR ALL TYPES OF 
1.C. ENGINES & POWER UNITS 


Specialists in the quantity production 
of small metal pressings. 


THE COPPER & ASBESTOS WASHER CO. LTD. 


LEIGHSWOOD INDUSTRIAL ESTATE, NORTHGATE, ALDRIDGE, STAFFS. 
Telephone: ALDRIDGE 52951. 











—_ 


—_— RF j igh P 
\ 


USES 


»* 
B= CLANCEY 


BS: i) CAST-IRON CHILLED-FACED 
| VALVE GUIDES TAPPETS 


G-CLANCEY L? BELLE VALE - HALESOWEN 


TELEPHONE: CRADLEY HEATH + 69411-2-3 
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Qo you know why we work 
from the boiler upwatde 7 


UP-STROKING 
PRESSES 


GIVE 7 TO 10 TIMES NORMAL 
TOOL LIFE— 


PLUS GREATLY INCREASED 
PRODUCTION RATES ! ! ! 


This precise and rugged Swiss- 
built machine gives greatly 
extended tool life up to, invari- 
ably seven to ten times that 
obtained from any other type 
of press by virtue of its design 
whereby vertical backlash is 
entirely eliminated; this means 
that the punches can be set so 
that they never enter the die. 
The machine shown is a double 
crank type equipped with 
double roll feed, strip end shear, 
scrap shear, and automatic 
stopping device. There is a full 
range available from 6 to 240 
tons, single and double eccentric. 


PLEASE LET US DEMONSTRATE TO YOU 


VAUGHAN 


ASSOCIATES LIMITED 


4 QUEEN STREET, CURZON STREET, LONDON, W.1 
Telephone: GROSVENOR 8362-5 


Midland Office: WILFORD CRESCENT, NOTTINGHAM Telephone: NOTTINGHAM 88008 


NR. 
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GHANA 


TURQUOISE OF COURSE! 


Turquoise pencils are famous for :— 


SMOOTHNESS Millions more tiny graphite 
particles are compacted into every length of 
Turquoise lead. This gives perfect silky smooth- 
ness without flaws and means swift, effortless 
work, saves time and energy. 


BLACKNESS Lines drawn with a Turquoise are 
always crisp and uniformly black due to 
wonderful 100%, Electronic Graphite which 
guarantees maximum density. 


» STRENGTH |The compact lead that results from 
this 100%, Electronic Graphite will take a needle 
point and hold it under great pressure. Saves 
annoyance and frequent sharpenings. 


ses 


DURABILITY ‘Turquoise lead is so compact that 
the longest line remains uniform in width and 
blackness yet will rub out without trace if 
required. 


GRADING Turquoise pencils are available in 17 
grades—from 9H to 6B—reliably and uniformly 
graded and thoroughly checked. 


° ry 





ALSO AVAILABLE 


Turquoise drawing leads 
2B to 6H 


se 
- TT > 7) Bae 


COMPANY LIMITED 


We 
| URQUOISE pep ipes 


STAFFORDSHIRE 
Telephone: WALSALL 6551 


JUIMYYO ISIONOUNA ..03IV3S * |W3HD,. 319vVa — 


HH 








EAGLE PENCIL COMPANY ‘ASHLEY RD-TO1 TENHAM'N.17 
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Hider / 5 


Deep in the heart of the Central American 
jungles are hidden temples of a long-lost 
civilisation—gems of architecture w hich have 
successfully withstood the test of time. 


And deep in the heart of the world’s finest car H a 
engines another treasure is hidden... silent . \f \ 
enduring . . vital... a Renold Timing | AVY 
Chain. It’s a gem of a chain—smooth running ia \ 
and flexible, capable of innumerable driving 
arrangements and outliving the engine itself. 


RENOLD TI!MING CHAINS 


stand the test of time 
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a new design of magnetic V block 


* more powerful 
+ more convenient 
+ more adaptable 


An indispensable item of equipment in 
every engineering shop, the “Eclipse” 
Magnetic Vee Block No. 934 is 
provided with two vee’d faces to hold 
large or small diameter work. The end 
is also a magnetised face and is ground 
square to the vee’d faces. All the 
working surfaces are energised at the 
same time by a powerful Alcomax 
magnet assembly. 


Considerable savings in setting-u Enepection ead marking-out 
time are effected Can 4 aed = applications sre aemerses. 
goa Magnetic Vee Blocks can also be 
machine tables or on : ; 
used in pairs. 
the magnetic chuck. 


the only name for magnetic tools 


Made by James Neill & Co. (Sheffield) Ltd. and obtainable from your usual “Eclipse” dealer. 
eed 
PMI4S 











ALUMINIUM BRONZE CO.LTD. 
Wallows Lane-Walsall Staffs. fiiginkeco-waisat 
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‘We 5 MINDS THE STEPS 


REGD TRADE MARK 


OF THE ‘DONINGTON’ 


CURAS | 
TERY 


A member of the Delta Group 


Automobile Engineer, October 1958 


The steps of attractive, non-slip chequer plate which greet passengers boarding 
the Duple ‘Donington’ coach give the most favourable of first impressions. 
But smartness is only one role of light-weight ‘MGs’ chequer plate in modern 
coaches. This James Booth diamond-patterned light alloy plate stands up to 
the roughest treatment, day in and day out—the kicking, scraping and treading 
of many feet and the grinding of mud and gravel underfoot. Then just a quick 
wash down brings it up clean and shining new. ‘MGs’ makes the ideal chequer 
plate for places subjected to the heaviest wear—stairs, decking, kickplates, 
wheel-arch covers and other furnishings. One-third of the weight of steel yet 
comparable in strength, ‘MGs’ will not rust, is resistant to corrosion and never 
needs to be painted. 


Our light alloys, which include the famous ‘Duralumin’ series, are used for many 
purposes in road transport. If you would like advice on how aluminium alloys can 
help you, please let us know. Our Technical Sales Section is always ready to help. 


The attractive appearance of light-weight ‘mcs’ 
can be used with great effect tastefully in keeping 
with the coach decor. Bodywork by Duple Motor 
Bodies Ltd., Edgware Road, London, N.W.9. 


JAMES BOOTH & COMPANY LIMITED 
ARGYLE STREET WORKS + BIRMINGHAM 7 


Extrusions, large forgings, plate, sheet, strip, tubes and 
wire in brass and copper, as well as light alloys 


TGA 187 140 
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WHY THE 
TWISTED TEETH? 





Because every tooth ona 
* Shakeproof’ washer acts as a strut, 
preventing the screw or nut backing 
off. Every tapered, twisted tooth 
creates . powerful spring tension 
between work surfaces, tension that 
ensures the lock is secure, tight. The 
sharp edges of each tooth anchor 
firmly, without milling. The greater 
the vibration — the stronger the 
lock. You can’t find a more power- 
ful lock than ‘Shakeproof’ Lock 
Washers, available in a wide range 


of sizes and types. ‘Shakeproof’ lock 


washers are available in 
tempered & hardened 
high carbon spring steel, 
or phosphor bronze. 








A.I.D. APPROVED 


‘SHAKEPROOF’ 


REG. TRADE MARK Nos, 8611535 


LOCK WASHERS AND 
LOCKING TERMINALS 


British Patents Nos. 406556 — 518146 





BARBER & COLMAN LTD 


BROOKLANDS, SALE, CHESHIRE 


TELEPHONE: SALE 2277 (4 LINES) 
TELEGRAMS: “BARCOL” SALE 


SHAKEPROOF 


PRODUCTS 


Dealers and Factors enquiries to the 
following appointed “ SHAKEPROOF"’ stockists : 


George Boyd & Co. Ltd. 229 Buchanan Street, Glasgow C.1. 
Brown Bros. Ltd. (all Branches) 

Wm. Galloway & Co. Ltd. Blaydon-on-Tyne. 

F. Miller & Co. (London) Ltd. Rectory Road, Acton, London W.3. 
Nettlefold & Moser Ltd. (all Branches) 

Nobby Distributors Ltd. 438 Harrow Road, London W.9. 
Wordrew Ltd. 173 Princess Street, Manchester, 1. 


SB4 
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Richard Berry 


\ St © 


ee, 
ge 


With over 100 years experience behind them 
Richard Berry answers the call for high speed 
and comfort, with their new road spring factory. 
These easy riding springs, made by skilled craftsmen 
are made to endure the worst road conditions 


in Britain and all parts of the world. 


Write for a copy of “Leaf Spring Design” by Alan Hodgson. 


<E> 


Richard Berry & Son. 


Birmingham Rd., West Bromwich, Staffs. 
Telephone: West Bromwich 1766/7/8. 


ows or rue (BROCKHOUSE) comrem'e# 
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Carrying 
the load 


Contributing to the reliable performance and ease of 
operation of vehicles made by Guy Motors Limited, 
Torrington Needle Bearings are used in transmissions, 
brake cam shafts, change speed mechanisms and brake 
hook-up arrangements. 

Smooth efficient operation and easy maintenance are 
assured since the bearings start and operate with the 
minimum of friction and retain lubricant effectively. 

If your product would benefit from compact, anti- 
friction Needle Bearings with high capacity, long service 
life at low cost, write to our Bearings Division. 


TORRINGTON BEARINGS 


VE, COVENTRY 
10 ELDON STREET, £.C.2 
GLASGOW OFFICE: 14 MOIR STREET, Cl 
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The Henry Meadows Type 450 C5 five-speed 
gearbox, in which Torrington Needle 
Bearings support mainshaft gears, transmits 
the power in the Guy ‘Invincible’ Chassis. 








GEAR 


SHAPER AND SHAVING CUTTERS 


Produced by specialists in the manufacture of gear 
generating cutters, we are proud to offer a range 
of cutters of the utmost precision and wear resist- 
ing qualities. Finished by DAVID BROWN cutters, 
your gears are ensured of the accuracy and precision 


demanded by modern high speed transmissions. 


WRITE FOR FULL 
En STSOERRS 
TO-DAY « 


THE 


DAVID BROWN 


CORPORATION (SALES) LIMITED 
TOOL DIVISION 
PARK WORKS HUDDERSFIELD 





CALIBRATED JETS 


Amal Limited make jet-calibrating machines for checking 
carburetter petrol jets to conform to British Standard 
Noa, 720 of 1948. Amal Limited are equipped to manu- 
facture and calibrate jets from .005” to .5” dia. —all of 
which discharge a specified flow to within close limits 
under specified conditions. ‘Amal’ calibrated jets find 
many applications for metering the flow of other non- 
viscous liquids, and also of gases such as town gas, 
butane, propane, methane, etc. 





and other Lidustteg 


AMAL LTD., WITTON, 


BIRMINGHAM, 6 


als 





Closely inspect the CROSS wire thread 

insert and satisfy yourself that it is a 

precision job. Made in high carbon 

steel, hardened and tempered, these 

inserts are simple, accurate, and effective. 

For ferrous applications they are available 

in stainless steel (not recommended for 

use with light metals), and in bronze 

for non-magnetic service. Send for full 
particulars. 





8.S.F., metric, B.S.P., B.A., Whitworth, Unified etc., ete. 


(A LIER MANUFACTURING CO. (1938) LTD. 


BATH : SOMERSET. 
Phone: COMBE DOWN 2355/8 Grams: ‘CIRCLE’ BATH 
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EX STOCK- 


mark Ili sections 


For platform and dropside lorry bodies and trailers 


The latest and the lightest aluminium alloy sections for lorry 
body building. ; 


You'll want to know more about 
*‘Kynal’ Mark I!!! Sections. 
Write for this descriptive leaflet. 


IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, S.W.I. 
KL 16 
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NWON-FERROUS CASTINGS ? 
~ > “Ze ; mm 


b : i OFFER A COMPLETE 


a, Gm 
~ DErvice 


TO THE MOTOR INDUSTRY 


One of the best equipped non-ferrous foundries in Europe, Sandwell 
offer you :— 

(1) MOST MODERN METHODS. Finest quality precision Sand Castings, 

Gravity Die-Castings, Shell Moulded Castings, and Pressure Die-Castings. 

(2) WIDEST RANGE. Castings from a few ounces up to 2 tons in weight. 

(3) COMPETITIVE PRICES. (4) PROMPT DELIVERIES. 

(5) FREE TECHNICAL ADVICE on all Castings problems 


For all your requirements in non-ferrous castings, 
LET SANDWELL QUOTE. 


* ILLUSTRATED LITERATURE ON REQUEST. 


THE SANDWELL CASTING CO., 

BANK STREET FOUNDRY, WEST BROMWICH. 

Tel STOnecross 2231 (4 lines). Grams: “REPCAST,"" WEST BROMWICH. 
One of the SANBRA Group of Companies 





FS) NEW ! 


Single unit comprising L J/V- 
= YY du Wy w WY 
12 volt Motor driving E.240 Yj J i 
Exhauster complete with | a4, 
Solenoid and Base plate 


OlL FILLER OUTLET ,—€240 EXHAUSTER - BASE CASTING 


4 


SAE 30 SUMMER 
(T| 12 vout motor / wvour 


rl INTERMITTENT RATING / SOLENOID r, 

















International iiesdeet itd thin, Gane No. 395 Sept. 26 - Oct. 4 Wo rm Drive H °o S E Cc LI P 


International Motor Show, Stand No. 408 Oct. 22 - Nov. 1 AGS 1000 
FEENY & OH NSON LTD Our 100 years presswork experience has enabled us to produce 
a clip with all the tenacity of the Bulldog 
134/136 EALING ROAD, WEMBLEY, MIDDLESEX immediate delivery of all Standard sizes from stock 
Telephone: WEMbley 4801/2 Telegrams: Feejohn, Wembley 


DHB/7488 














Sample and price list from Dept. A 
| HERBERT TERRY & SONS LTD., Spring Speciclists, REDDITCH, WORCS 
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PERFECTION 
in action 


















































































































































































































































































































































































































































































































































































































































Singleness of purpose and 
years of experience lie behind 
any apparently effortless 
performance. 

And so it is with springs. 

It's taken for granted that Salter 
Springs will keep on and on, 
doing their job with smooth 
precision — indefinitely. 

But it has taken nearly two 
centuries of skill and devotion 
to achieve so greata reputation 
for reliability that— ironically 
enough—the greatest compli- 
ment paid to Salter Springs is 
that you can forget them! 








































































































































































































































































































































































































FOR TOP PERFORMANCE — SPECIFY 


SALTER 


THE ALL=<ACTION SPRINGS 


























































































































GEO. SALTER & CO. LTD. WEST BROMWICH, ENGLAND 


Estabiished 1760 
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for designers, engineers and students 


the motor vehicle deals comprehensively with .. . 


K. NEWTON, M.C., B.Sc., A.C.G.1., A.M.lnst.C.E., M.1.Mech.E. 
and W. Steeds, O.B.E., B.Sc., A.C.G.1., M.l.Mech.E. 


sixth edition 
45s. net (by post 46s. 9d.) 


Once again, this standard work has been 
thoroughly revised, and much new material added, 
to cover the latest technical advances. 

Covering its subject progressively from first 


principles, and using the minimum of 


technical language, it provides a straightforward, 
up-to-date explanation of modern automobile 
engineering theory. 


684 pages 620 illustrations 45s. net (by post 46s. 9d.) 
FROM LEADING BOOKSELLERS 


Published for “AUTOMOBILE ENGINEER”’ by 
ILIFFE & SONS LTD., DORSET HOUSE, STAMFORD STREET, LONDON, S.E.1 


all aspects of automobile 
design including new 
developments in... 
carburettors ° 

gas turbines - fuels & oil 
pumps ° transmission - 
supercharging and 
superchargers ° 
manumatic two-pedal 
control - centrifugal and_ 
fluid friction clutches 
engine design 





DROP 
FORGINGS 


FOR ALL ENGINEERING 
AND ALLIED TRADES 


OUR KEYNOTE y 
(uallY a 
Ct af to 


RITISH INDUSTRIAL TOOL SUPPLIES'LTD. 


DUDLEY ROAD - LYE NR. STOURBRIDGE. TEL : LYE 2421 

















3” TO 10” BORE 
HARDENED 


AND 
GROUND 
ALSO 
UNHARDENED 
By 
The Bush People 


SEND US YOUR ENQUIRIES 
Established 35 years 


LAWRENCE Bros. MILLWARD LID. 


NE WICKERSLEY 
ROTHERHAM 











2041-2 
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Single reduction underdriven with horizontal 
Holroyd HU input and output shafts. Centre distances 3, 4, 
5, 6, 7, 8, 9, 10 and 12 inches. 





Single reduction overdriven with horizontal! 
Holroyd HO input and output shafts. Centre distances 3, 4 
5, 6, 7, 8, 9, 10 and 12 inches. 

Single reduction with vertical output shaft and 
Holroyd HV | horizontal input. Centre distances 3, 4, 5, 6, 7, 

8, 9, 10 and 12 inches. 

24 inch centre distance. Suitable for under- 
driven, overdriven or side mounting 





Holroyd Verso | 





| Made in three sizes—lé. 12 and 24 inch centre nm r the 50 page book about 
Holroyd F distance, and suitable for a variety of mounting Holroyd worn 
positions d = 





4 


— wi y 


Ou will ad 





All the above are available with any of rhe following ratios >—5, 73, omblete deta 
10, 15, 20. 25 30, 40, 59, 60 and 70 to |. : 











range by you for quick reference, 


royd 90 YEARS OF GEARS 


JOHN HOLROYD & CO. LTD... MILNROW. LANCASHIRE 
crc 18s 
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130 SHAFTS FACED AND CENTRED PE 


Facing § off each end and drilling 
4" centres in 2}" diameter Electric Motor 
Shafts in a floor to floor time of 27 
seconds, is typical of the high production 
which can be achieved on the — 


HEY No. 3 DOUBLE ENDED 
CENTRING & FACING MACHINE 


@ Perfect alignment of centres 
@ True faces and accurate lengths 
@ Turned finish on faces 


@ Eliminates subsequent facing down 


to centres or recentring Standard 
er 


t 
Ss 3 diame 
Face aximum bar 


also manufacture Rotary Cam Vices soos mum a 
65 

capacity Oo! % . 

sini length handled 


a Heads and in in h to 
ENGINEERING C0. LTD. ach “di tes on ‘oo Standard bed om “J 48 


achines, Special Machine Tools for take work up © 2 
COVENTRY PHONE: COVENTRY 8864) igh Production or 72 long. 








file Milling Machines, Short 
filling Machines, Multiple 





in 


| ) Bearings 
PRESS TOOLS 
PROTOTYPES 


MOULDS The Technical Personnel of 
GAUGES 
JIGS, ETC. 








The Lead Development Association 
are available at all times to assist 


in your problems 








18 ADAM STREET, LONDON, W.C.2 


A.I.D., M.O.S. AND ADMIRALTY APPROVED 


TELEPHONE: WHITEHALL 4176 


STATION RD (EAST), HORLEY, SURREY h LEAD DEVELOPMENT ASSOCIATION 





TELEGRAMS: LEADEVEP, RAND, LONDON 
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Motor Show! 








HIGH DUTY CASTINGS 


for the 


ROVER 3 Litre 


GC. & B. SMITH LIMITED 


lronfounders - Wolverhampton 





























Change to 


ROCKWELL 
HELICAL 
CLAMPS 


BRITISH PATENT 
Why waste time building up 


ALL SIZES rickety, makeshift clamps 
DELIVERED with anything that’s handy? 
EX-STOCK Get on the phone today and 


ask for full information about 
Rockwell Helical Clamps. 
These ingenious clamps have 
been designed for simple 
quick and positive mounting, 
with negligible clamp projec- 
tion over work piece. Each 
clamp is a complete unit, 
with no parts to lose. 


gLET GIVING PR) 
¢oF vec peTaus = *S 
3 


: Cc 

a wnvre on ey eae = DAV! 
WELSH HARP, EDGWARE ROAD, B: 46] 68 .@','g 9 @& 
LONDON, N.W.2. GLAdstone 0033 (EOS C MCR Ie mnSaoS 


Also at 
Birmingham— Springfield 1134/5. Seo~:port—Stockport 5241. Glasgow— Merrylee 2822 
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COMPOSITE SPRINGING 
for improved performance 
with 


Hollow 
Aceon Bm, 


Springs 


— 





Fit Aeon Hollow Rubber Springs for 
improved vehicle performance and 
lower operating costs, easily fitted to 
any vehicle no servicing needed. 

Used as Standard equipment by many 


Commercial Vehicle Manufacturers 


and fleet owners. 





Write for details today. 


AEON PRODUCTS (LONDON)LTD., 
665, Finchley Road, London, N.W.2 HAMpstcead 9072 
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can you However you value effort—in yourself or in others—you're 


sure to set store by versatility and efficiency. Take that 


abrasive you're using. Are you getting value for money 


and effort? If you've never used 3M “Wetordry” abrasive you've 
coun been living in the expensive past 
Product of a company famous for its service to industry, 
Wetordry” TRI-M-ITE PAPER takes the slavery out of 
sanding—wet or dry! Whether you sand by hand or machine, 
the cost you'll soon appreciate the advantages of an abrasive 
waterproofed for dual sanding conditions; supremely flexible yet 


amazingly strong; whose scientifically graded mineral grains 


are waterproof bonded to the backing. 
of ef f ort rH In the Motor Trade, with its manifold demands on a reliable 
© sanding medium, ‘““Wetordry” is the practical choice for a 


busy workshop. Ask those who use it ...ask your supplier for a 
sample; test 3M “Wetordry”’ for vourself 


or sena this coupon to 
eee 
r Sales Promotion Department, Coated Abrasive Division | 
i Minnesota Mining & Manufacturing Co, Ltd.,3M House,Wigmore 8t., London,W.1 1 
| Please send fullest details of 3M abrasive products and working samples in grit | 


ADDRESS 


! 
! 


enooucr On Manufactured by 
Minnesota Mining and Manufacturing Company Limited 





3M HOUSE - WIGMORE STREET - LONDON W'1 


® od = 
€searc™ and Manchester, Birmingham, Glasgow 
Smee’s M.8 
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Chassis frames and unit components in- 
cluding sid bers, cro bers, 
engine bearers, suspension links and 
welded fabrications for the motor car 
and commercial vehicle industry. 


Enquiries invited and technical advice 
and consultation freely offered. Send 








for “ind ial Pr gs" Brochure. 
| ey THOMPSON MOTOR PRESSINGS LTD. 
CON 3, WOLVERHAMPTON 


WORK: 
Telephone: BILSTON 41121 
Telegrams: MOTOFRAME, WOLVERHAMPTON 
















| WE 





| ALSO 
| MAKE 
3ft. 
: STRAIGHT 
quality LENGTHS 
FROM 
, 4° TO 
in special | Attoy ano “- 
SPECIAL CARBON 
purpose STEELS 
Black rolled, bright drawn or smooth 
eS yee @ wees CATALOGUE & PRICES ON APPLICATION 
steel resisting steels, die steels, shear blade 
steels, high-speed tool steels, stainless 
steels, valve steels, hollow steel bars. 





DUNFORD & ELLIOTT (SHEFFIELD) LTD. 
RD & ELLIOTT (SHEFFIE: HERMETIC RUBBER CO. LTD. 


Telephone: 41121 (5 lines). Telegrams: “Blooms, Sheffield, 9”. 
London Office: Linford Street, S.W.8. HERMETIC WORKS - RYLAND ST - BIRMINGHAM I6 
Birmingham Office: 25 Burlington Chambers, 118, New St.. 2 PHONE EDGBASTON 0983/4 Sstablished 1895 GRAMS HERMETIC. BIRMINGHAM 
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DAVID BROWN 


5 SPEED GEARBOX 


This outstanding commercial 
vehicle gearbox gives choice of 
direct or over-speed top gear. 
All gears are in constant mesh 
including reverse, and Porsche 
synchronisers provide effortless 
gear changes, reduce driver 
fatigue and extend gearbox life. 
A 4-speed gearbox, designated 
S.P.450, is also available for 


passenger vehicles use. 


Maximum Engine 
Torque lb./ft. 


Model SP450.... 350 





The David Brown 
Automobile Gear Division 
manufactures extensive 
ranges of all types of gears 
for every modern vehicle, 


whether commercial or | DAVID BROWN 


passenger carrying. 

rs on Lf meng tA CORPORATION (SALES) LIMITED 

capacities. AUTOMOBILE GEARBOX DIVISION 
PARK WORKS HUDDERSFIELD 
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INDO, y- : 
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7 
TINNED & 
LEADCOATED 
STEEL SHEETS 
for the automobile industry 


Superior ductility and excellent working-up 


lities — | ted by durability, 


~ rr 





affinity for solder and resistance to corrosion 
—make ‘London’ Brand Tinned and 
Leadcoated Steel Sheets specially suited to 
the production of numerous automobile 
components, Available in a wide range of 
sizes. Obtainable through your usual 


merchant or stockholder 


a 


SPECIFY ‘LONDON’ 
BRAND BY NAME 
Send now for Brochure 


SHIMWELL: CL? 


WELLINGTON ROAD - LEYTON - LONDON - E.10 


LE 
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CONTRACTORS’ PLANT—SALE & HIRE 


>-§ SR 
me a oo <4 


~ “> = Pai . 
if 1 0) swppreaxinc @ 
RAILS AND SIDINGS , : . 


po hi ; 2. 


2 ie 
5 


.i-S 


ee * 
l STRUCTURAL STEELWORK MACHINERY AND MACHINE TOOLS 


your es 
industrial 
planning 





= - 

















_ — 


SCRAP IRON AND STEEL 


THOS. W. WARD LTD 
ALBION WORKS - SHEFFIELD 


London Office: Brettenham House: Lancaster Place - Strand W.C.2 


FOOD PREPARING 
MACHINERY 
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HERE IS HOW YOU CAN SPEED 
THE JOB - AND CUT COSTS 


We make the widest range of rivet spinners 
on the market. They are used in almost 
every trade concerned with the manufacture 


of Automobile Equipment, Engineering 


and Electrical Components, in fact, 
wherever a neat appearance is as important as a 
well-formed head. Send us a sample of the 


TUR NER product you make and we will advise you 


on the best machine for the job. 
MACHINE TOOLS LTD 
63-68. PRINCIP ST.. BIRMINGHAM, 4 Illustrated: RS 5 V.M.D. is” cap. foot operated model. 


Telephone: ASTON CROSS 2244 


WHERE THERE'S A R UG G E D JOB 


THERE'S EVERY REASON FOR 








SINTERED METAL 
FRICTION MATERIALS 
Second to none for 

OPERATIVE SMOOTHNESS 
FRICTIONAL STABILITY 
LONG WORKING LIFE 
RAPID HEAT DISSIPATION 


ec nemesis sane mraghss oo yt MITRE Precision Drop Forgings are preferred by leaders in 


the Automobile Industry. 
Sole Distributors: SMALL & PARKES Ltd 
roe HENDHAM VALE WORKS . MANCHESTER9 | Ate Je WAUGHAN & CO. (mitre works) LTD. 


COLLYHUARST 251! taffs ° 
London Office: 76 Victoria Street, $.W.1 - VICTOR 1845/6 Wolverhampton Road, WILLENHALL, S Phenes Say” 
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“These 


brakes are 


% 
ad as 
amust" — DUNLOP 
oR . DISC BRAKES 
‘Five years of successful racing with 


Dunlop Disc Brakes together with Evolved from years of experience in 
day-to-day experience of them on my aviation and racing, to give: 
ynare . 7 , iD ion hat r . 
Jaguars, confirms my opinion that ; ® complete reliability 
these are ideal brakes for all vehicles. 
@ freedom from fade 


I like the confident mastery they give 

in all conditions, freedom from fade @ straight line stopping under all 
and their smooth progressive action. I conditions 

know that with road conditions as they fy @ simple maintenance, automatic 
are today these brakes are a must.” i adjustment 


HL 


RNB EY SEE ihe NS SE OF I+ OE Sk on ei ont 1k 
ERRATA 


eS) 


DUNLOP DISC BRAKES 


give sure power to stop safely 


on/on/eie 
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Shape your 
thoughts with.. 


Z 2% 
MURAGLAS 


Duraglas fabrics and mats are available in 
qualities suitable for a multiplicity of 
purposes and their application in the field 
of reinforced plastics might well prove the 
answer to your. problem. Why not 


consult us 


x SEND FOR TECHNICAL LITERATURI 


ASBESTOS CO. LTD. ROCHDALE ENGLAND 


THE TURNER & NEWALL ORGANISATION 


TURNER BROTHERS 


M 


dm.TAS7 








AUTOMOBILE CHASSIS DESIGN 


By R. DEAN-AVERNS 
This book, published for AUTOMOBILE ENGINEER, provides a 
comprehensive survey of all the fundamental aspects of 
automobile design apart from the prime mover. The second 
edition contains chapters on the techniques of indepen- 
dent suspension and chassisless construction, together with 
material on methods of stress measurement, anti-corrosive 
treatment of metals, road spring design and stream- 
lining. Much of the emphasis is on the problems of the 
heavy commercial vehicle, but in general the work is applic- 
able to car design. 30s. net. By post 31s. 4d. 





astocrateo 


HEXAGON ‘FE | Obtainable from leading booksellers or from: 


| . ONDON, 5&.E.1 
BIHEXAGON Tapee SOT, SETEED .. LENPSN, SHA - 




















SQUARE 











BISQUARE | A new release of War Surplus 


IN ALL DRIVES | ANGLE-MEASURING 
Hano on impact | | CLINOMETERS 


This Precision Clinometer is 
of che sliding bubble type and 
the clearly engraved scale is 
divided 0-90 degrees in one 


ALLOY 
WITH sep ] degree divisions. Angles can ; 
SEN | | eae Ge = (a 
i 190 





Py |\ accuracy of one degree, and 
<4vi interpolated to fifteen min- 


| 
| 


utes. Invaluable for setting angles for milling and shaping, and for jigs, 
etc. Solid brass construction, base length Bin., weight 27 6 POST 
2\bs. Offered at fraction of cost, in perfect condition / FREE 


JEN KS BROTHERS LIMITED A few high precision clinometers available at £8 15s. Od. | 
| HARLES FRANK | 





Britool Works, Bushbury, Wolverhampton. 67-75 Saltmarket, Glasgow, C.1. ‘Phone Bell 2106/7 ’Grams BINOCAM Glasgow. 
Instrument Makers and Dealers since 1907 
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. demands different principles 


Nothing new under the sun . . ? Perhaps not, but a completely new approach 
can often help to solve an old problem—or better still—improve on methods 
that have come to be traditional. Take the example of the common differential 
After years of carrying it about as unsprung weight—part of a rigid rear 
axle—the imminent trend is to anchor the differential under the car body, 

and to provide universally jointed half-shafts with independently sprung wheels 
De Dion's old idea has been proved a winner in recent racing. Now, there is 

no firm better placed to provide the universal joints than Hardy Spicer, nor 

are there any differentials more efficient than those by Salisbury Transmission 
Look to Birfield for the best of transmission. Every member Company is backed 
by the resources— manufacturing and technical—of the whole Birfield Group 


Transmission 
Equipment specialisation 


= = 
through the Birtfielid Group 


HARDY SPICER LIMITED WITTON BIRMINGHAM 6 ! | | ! 
SALISBURY TRANSMISSION LIMITED WITTON BIRMINGHAM 6 
LAYCOCK ENGINEERING LIMITED SHEFFIELD titi 
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CLASSIFIED ADVERTISEMENTS 


RATE 4d. word, minimum 4/-. Each 

paragraph charged Pp ly. x b 

5 words—plus 1/-. Advertisements for the 

November 1958 issue should be to hand not 

later than first post 24th October. No 
Pp ibility d for errors. 











BUSINESS & PROPERTY 
ELL-ESTABLISHED Automobile and 
General Engineering firm for sale, situated 
in the city of Durban on the main North 
National Road of Natal, which is the centre of 
the motor industry. Staff approx. 30. Works 
floor area approx. 10,000 sq. ft., and ample space 
for future development Box 7817, c/o 
Automobile Engineer {S657 


FOR SALE 
100 BAYS of brand new adjustable Steel 
Shelving, 72 in. high x 34 in. wide x 12 in 
enamelled dark green, sent un- 
assembled, six-shelf bay, £3 15s. Od. Sample 
delivered free wantity discounts. N. C. Brown 
Ltd., Eagle Steelworks, Heywood, Lancs. 


69018 
“WN AGEE” Motorized Vertical Turning 
+" Machine for sale, for roll finishing the edges 
of motor car wings and other stampings, without 
the use of wire Maximum capacity up to 0-050" 
Arranged motor drive for 400/440/3/50. Output 
60 to 180 stampings per hour, according to work 
F. J. Edwards Limited, 359 Euston Road 
London, N.W.1, or 41 Water Street, Birming- 
ham, 3 {5663 


PATENTS 

[HE Proprietor of British Patent No. 728,549, 

entitled “Improvements in and relating to 
Internal Combustion Engines,’ offers same for 
licence or otherwise to ensure practical working 
in Great Britain. Enquiries to Singer, Stern & 
Carlberg, 14 E. Jackson Bivd., Chicago 4, 
Illinois, U.S.A {5658 


deep, stove 


MACHINERY FOR SALE 








SALES MANAGER 
AUTOMOBILE GEAR DIVISIONS 
DAVID BROWN INDUSTRIES LIMITED 


wish to appoint a fully experienced man as head 
of their U.K. Sales Organisation responsible for 
the sales of gears and transmissions to the 
Commercial Vehicle and Automobile Industry 
The man appointed must have held a similar 
position and will be required to have established 
contacts at Director level in the Industries 
concerned. A sound engineering background 
with a knowledge of the specialist field of gears 
and transmissions is essential and a professional 
qualification would be an advantage. The 
position is permanent and pensionable and will 
be located at the Company's main gear works 
in Huddersfield. The high salary envisaged will 
be commensurate with the responsibilities of 
the position 

Applications should be addressed to the 
Director of Personnel, David Brown Companies, 
Durker Roods, Meltham, Nr. Huddersfield 














COTTON BAGS 


FOR SPARE PARTS Etc. 
Walter H. Feltham & Son Ltd 


imperial Works, 
Telephone: HOP 1784 


Tower Bridge Road 
LONDON, S.£.1 





& For automatic and capstan precision 
parts —in any metal —to your Own speci- 
fications . . . 
LF.V., 


REPETITION 
BAR by eeee 


consult the specialist machinists. 
D.A.l., D.LArm., A.R.B. Fully 


Appr 


Telephone: 
Broadwell 
1115 
(4lines) 
and 1757 


M.C.L. 


POOL LANE - 


& REPETITION LTD. 


LANGLEY - BIRMINGHAM 


London: W. Kelway- 
Bamber & Co. Lrd 
70 Victoria Se. $.W.i 
Tel: Abbey 6860 
W.E. Coast: Fasteners 
Led., 2 Hall Sc.. Bar- 
nard Castle, County 
Durham 

Tel 


/ Barnard 
(. ‘ — Castle 
( CMLL Z Sen & SON LTD 3172 


ALTRINCH®M STREET, MANCHESTER, |. 
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PATENTS 
THE Proprietor of British Patent No. 730,291, 
entitled “Method and Means for Balancing 
Wheels,”’ offers same for licence or otherwise to 
ensure practical working in Great Britain 
Enquiries to Singer, Stern & Carlberg, 14 E 
Jackson Bivd., Chicago 4, Illinois, U.S.A 


SITUATIONS VACANT 
METHODs Engineer. 


QOUTH Coast—Chichester: 
6 for a Methods Engineer, 
following qualifications 

YOOD educational standard; must have served 

HS a regular apprenticeship in Engineering. 
Minimum of 5 years’ experience in planning, tool 
design, and production methods. asic training 
in time and methods study, and some experience 
in practical application. Familiar with modern 
machine shop methods, assembly and mass pro- 
duction technique Age within the range of 
30-35. Please give full details to Box 8083, c/o 
Automobile Engineer [S659 


QOUTH Coast Area, Nr. Bognor 
7 


A vacancy occurs 
having the 


DESIGNER required with extensive experience 
in the design and development of small 
motor car parts, engines, accessories, and small 
mechanisms. Please write, stating age, experience 
and salary required, to Box 8084, c/o Automobile 
Engineer. [5660 
SERVICES OFFERED 
DESIGN Office Capacity available for Mech- 

anical and Production Engincerin Special 
Machines and Projects. Norris Brothers Ltd., 
53 Victoria Street, London, $.W.1. Tel.: Abbey 
$444. [5610 


TUITION 

.M.1L.M.1., City and Guilds, A.M.I.Mech.E., 

etc., on ““No Pass-No Fee” terms. Over 95 
successes. For details of Exams. and Courses 
all branches of Auto., Aero., Mechanical Eng., 
etc., write for 144 page handbook — Free. 
B.1.E.T. (Dept. 643), 29 Wright's Lane, London, 
W.8. (5553 








CITY AND GUILDS OF LONDON INSTITUTE 
Incorporated by Royal Charter 
INSIGNIA AWARD IN TECHNOLOGY 

This Award is open to those who have gained 
an appropriate Full Technological Certificate 
of the Institute or a suitable equivalent and 
have, by further study, broadened their know- 
ledge of the problems of their industry and have 
extended their understanding of the scientific 
principles upon which it is based 

Candidates must be at least thirty years of age 
and have had a minimum of seven years’ 
suitable progressive and responsible experience. 
They are required to write a critical report or 
thesis upon a subject connected with their 
industry and to appear before an interviewing 

anel of the Institute. Under the terms of the 
nstitute’s Royal Charter successful candidates 
are entitled to use the designatory letters 
C.G.LA. 

Further particulars may be obtained from the 
Secretary, Insignia Award Committee, Gresham 
College, Basinghall Street, London, E.C.2 














MEK-ELEK Engineering Ltd. 
17, Western Road, Mitcham, Surrey. 











ry 


FLEXIBOX LIMITED - WASH ROAD - TRAFFORD PARK - 


e coolant pumps 





by fitting 


age On e hydraulic transmission systems, etc. 
“)flexibox] MECHANICAL SEALS 





MANCHESTER 17 


Telephone: Trafford Park 1477 - Telegrams: Flexibox Manchester Telex 
Agents and representatives in all parts of the world - Associated companies in U.S.A., France and Germany 











SHEET METAL MACHINERY - MACHINE TOOLS - WOODWORKING MACHINERY 


134 


A large range of all types IN STOCK 
both NEW and USED. Send for particulars. 


FA Edwards Lf 


EDWARDS HOUSE, 
359-361, EUSTON RD., LONDON 
Phones: EUSton 4681 & 3771 


and Lansdowne House, 
41, Water St., Birmingham, 3 
CENtral 7606-8 


Automobile Engineer, October 1958 





British Achievements 


Speak for B RITAIN 








Mechanised Production 
Mechanisation in factories stems from Hargreaves’ 
Spinning Jenny of 1766, the origin of all machine-powered 


I roduction processes 





Brussels Exhibition 
The world acclaims the British pavilio 
at Brussels. Once again, British achievements hav 


challenge of intense comp-tition from other na 





Gas Lighting 
lhe first basic impr prent 
lamp was the British developm 


by William Murdock (1754-183 





Nursing 
The initiative and humanity of a British 
woman, Florence Nightingale, led to the founding 


of the first organised nursing services in the world 











Nuclear Energy 

The first artificially-induced nuclear reaction 

took place at Cambridge, England, 

in 1932. British development of nuclear energy for 
industry has been the first to bear fruit in the 


world’s first atomic power station 





Operation Britain 


This organisation aims to tell the real story of Britain's achievements, to claim for the 
British people and for British industry the credit that is theirs: and by doing so to 
reinforce Britain’s prestige throughout the world to the benefit of our trade and our 
standard of living. 

The Operation Britain campaigns are appearing in the press: as posters: in the form 
of articles and an information service to home and foreign press and broadcasting 
units: and are supported by the quarterly publication “Speaking for Britain’ —which 
goes to all parts of the world. 

Operation Britain is a non-profit-making non-political organisation. To carry out 
its nationally important work a steady income is needed, and firms are encouraged 
to join in the task by becoming Corporate members at the annual subscription of 
ten guineas: individuals may become members for the sum of two guineas. 























Corporate membership - 10 gns. 


Personal membership - 2 gns. 


Write for full details of me mbership 
THE OPERATION BRITAIN 
ORGANISATION LTD. 


165 Fleet Street, London E.C.4 
Fleet Street 5011 





This is an “Operation Britain” Organisation Announcement 
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Viterres 


Whatever your fastening problem, 


Wiley can make a bolt for it—and 
a nut too—ask them! 
t/ 
mae a bolf Jot ah é 


JAMES WILEY & SONS LIMITED, DARLASTON, STAFFS. Telephone: James Bridge 2692. 
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Lines ee | THE VERSATILITY 
ere: OF PAR-A-MATICS 


66 99 covers almost any kind 
ARO-BROOMWADE” | — 


PAR-A-MATICS tool 


Save Man-hours 


Par-A-Matics are compact, self-feed pneumatic tools designed 
for multiple drilling, burring, tapping, grinding, reaming, 
nut-running, positioning . . . almost any operation requiring Drilling 
rotating tools which can be accommodated in a }” or i” chuck. 


QUICKLY ADAPTED TO CHANGING NEEDS. 

Par-A-Matics are invaluable for long or short production runs. ont 
Gears are interchangeable for speedy conversion to any of , 

seven speeds from 500 to 17,000 R.P.M. You can easily mount 

Par-A-Matics at any angle for automatic or semi-automatic Grinding 
operation. You can link any number for simultaneous 

functioning. One man, using a remote control valve, can 


operate a whole battery of Par-A-Matics. » 0% 
Par-A-Matics really will SAVE YOU MONEY. Expert driving 
technical advisers are available for guidance on schematic 
layouts, based on a wide experience in the application of 
Par-A-Matics. Ask for Publication No. 443 T.E. Nut- 


running 
*“BROOMWADE”’’ 


Air Compressors & Pneumatic Tools 


YOUR BEST INVESTMENT 


BROOM & WADE LTD., P.O. BOX No. 7, HIGH WYCOMBE, ENGLAND. 
Telephone: High Wycombe 1630(10 lines). Telegrams: *Broom’’, High Wycombe.(Telex.) 


Tapping 
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“Cashmores hold the stocks and carry the 
financial burden—whilst I use valuable 
floor space for production. And, what’s 
more, there’s no need for me to worry 
about losses on redundant stock. 

With their new TELEX service and speedy 
delivery fleet you can say Cashmores stocks 
are my stocks—and that’s why it’s cheaper 
all round!” 

A call to CASHMORES brings 
STAINLESS to your doorstep—in bars, 
flats, hexagons or sheets, to 


specifications in general use. 


CASHMORES 


JOHN CASHMOREN - GREAT BRIDGE - TIPTON - STAFFS. Telpone: TiPton 2181/7 Telex: 33-169 


London Office: Artillery Bons, 75 Victoria Street, London, S.W.1. Telephone ABBey 4556/7/8. 
SM/JC 3959. 





